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Brainard Universal Milling Machine. 


The Brainard Milling Machine Co. makes 
two different classes or styles of universal mill- 
ing machines, one of which is especially in- 
tended for tool-room use, and similar work, 
and is represented by the accompanying en- 
graving, which illustrates what the makers 
call their No. 13 machine, especially adapted to 
making milling cutters of all kinds, cutting 
twist drills, fluting taps and reamers, cam cut- 
ting, die sinking, nut and bolt head finishing, 
cutting spur, bevel and worm-wheels, and, in 
fact, all that variety of work incidental to 
the tool room. 

The chief feature of this machine which 
distinguishes it from those of the other class 
built by the same company, is the swivel 
table, by means of which spirals are cut 
without the use ofa special spiral attach- 
ment. The feed screw is driven by means 
of a double clutch and bevel gears, one of 
which is ona shaft which passes vertically 
through the center of the knee, upon which 
the table swivels. This, of course, makes 
the table equally well driven at any angle, 
and also enables the feed to be reversed: by 
simply throwing the small lever, shown at 
the side of the swiveling block. Two bolts, 
the nuts of which run in circular ways cut 
in the bottom of this block, clamp it tirmly 
to the cross sliding block. To the lower end 
of the central driving shaft is fixed a worm- 
wheel, by means of which itis driven from 
a shaft which passes through the knee from 
side to side. This method of driving leaves 
the top of the table entirely clear, and admits 
of any desired length of table, besides mak- 
ing the feed easily reversible, as already ex- 
plained. The feed is automatically thrown 
out at any desired point, when operating in 
either direction. Both ends of the feed 
screw are made to receive the crank handle, 
so that it may be operated from either end, 
as is most convenient. 

The spiral 
head has two 
systems of in- 
dexing, either 
of which can 
be used inde- 
pendently of 
the other. One 
of these is the 
worm and 
worm-wheel, 
with three 
dex plates, 
either of which 
can be placed 


in- 





on the worm- 
shaft. At the 
outer end of 


the spiral head 
spindle is a col- 
lar, which has 
a number 
teeth cut in it 
which is suffi- 
cient for many 
of the 
common jobs, such as fluting taps and ream- 
ers, or milling nuts, bolt-heads, ete. Both 
indexing pins are in bayonet slots, and can 
thus be readily held out of action when de- 
sired. 

The overhead larger in di- 
ameter, back of the center block is 
used, to give it increased stiffness, the cylin- 


of 


most 


arm is made 
where 
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SHip PLAtrE RO.LLs, ‘ 


drical part of the arm being fitted to the 
other part in such a manner that it can be 
readily removed by unclamping a binding 
screw and turning the arm around sufliciently 
to disengage a few threads of a screw cut upon 
it, when it may be drawn out, and the ma- 
chine used without it, as it is often more con- 


venient todo. The outer center can be ad- 


justed vertically to bring it in exact align- 
The spindle is threaded in front like 
a lathe spindle, to receive a face plate or 


ment, 


chuck, and a hole extends entirely through 
it. The machine complete includes a coun- 
tershaft with two friction pulleys, and all 
the attachments in the 
The table feeds automatically 


and fixtures shown 


engraving. 
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24 inches, 
below the 


has a range of vertical movement 
spindle, of 20 inches, and a cross 
motion—in line with the spindle—of 7 inches. 
The centers will swing 10} inches, and take 
ina piece 24 inches long. The spindle can 
be driven at six different speeds, and there 
are four changes of feed. The largest cutter 
which can be used under the arm_ is 8 inch- 
es, and the machine weighs complete 2,200 
pounds. It is manufactured by the Brain- 
ard Milling Machine Co., Hyde Park, Mass., 
and Hill, Clarke & Co., Boston, Mass., are the 
general agents. 


ope 


Ship Plate Rolls. 


The renewed activity in naval affairs, and 
the evident intention of our Government to 
provide a navy able to cope with those of 
other powers, together with the increased 
activity in ship building on the great lakes, 
has caused a demand for improved machinery 
for iron ship building. A number of very 
creditable machines have been designed and 
built as a result of this demand, one of the 
latest of which we illustrate upon this 
page. 

It was built by the Niles Tool Works, 
Hamilton, Ohio, for the Norfolk Navy Yard, 
and is designed for bending 
thick, and up to 16 feet long. 

It consists essentially of four heavy rolls 
of wrought-iron supported in a massive 
frame, and driven by a pair of reversing en- 
gines ; the whole resting upon a heavy bed- 
plate, and thus being entirely self-contained. 
The center rolls are placed one above the 
other, and are driven. The two outer rolls 
are set on either side of the center rolls, and 
can be set to give the desired curvature to 
the sheet. A separate pair of smaller engines 
are provided for handling these rolls in 
making the adjustments. They are raised 
and lowered by means of heavy worm gear- 
ing, both the outer rolls being moved in 


plates 14 inches 


unison by 
of the 
system of gear- 
ing shown. 


means 


The machine 
is calculated to 
perform the 
heaviest. duty, 
and according- 
ly 
power 


has great 
and 
strength, 
weighing, com 
plete, 100 tons. 
The same 






have 
furnished a 


company 

number of 
tools of various 
kinds to the 
navy depart 
ment, and now 


Ny 





have a contract 


on hand for a 


set of bending 
rolls similar to 
those illustrated, which it is thought will be the 
most massive machine of its kind ever built. 
It is to bend 14-inch plates 
will 
weighing 35 tons each. 


22 feet long, and 
have center rolls 32 inches diameter, 
The entire machine 

A recent extensive 
enlargement of the Niles Tool Works enables 
them to handle such work with great facility. 


will weigh over 200 tons. 












To Construct a Smokeless Boiler of the 
Vertical Class. 


By W. H. Boorn. 
Where bituminous coals are burnt it is 
well known that boilers of the vertical type 


are the greatest offenders as producers of 
smoke. Now, as the production of black 
smoke is evidence of imperfect combustion, 
that the vertical boiler is 

is a common—lI had al 


it stands to reason 
It 


most written universal—practice to fix from 


not economical. 


two to six cross tubes in the ordinary sizes of 
these vertical boilers, according to the height 
available in the furnace; but in all probabil- 
ity such cross tubes are of no use whatever 
as aids to steam production, but, on the con- 
trary, tend rather the other way, by assisting 
to produce black smoke or by preventing per- 
fect combustion. There is clearly something 
amiss with the vertical boiler, causing it to 
be so inefficient as a steam-producer. If we 
can fathom the cause, we can, perhaps, sug 
gest a remedy. 

Looking at the furnace of such a boiler, 
we sce simply a flat circular grate which 
communicates with the chimney very di 
the grate to the 
chimney being directly upwards, unless im- 
peded by cross water tubes. 
of this arrangement, 
is consumed 


rectly; the passage from 


In consequence 
as each particle of fuel 
on the grate, the gases arising 
from such combustion rise vertically to the 
crown of the box, and pass away by a central 
vertical tube, or by a series of tubes, or even 
by horizontal openings through the side of 
If the 


cdal, and perfect combustion can be secured 


the boiler. fuel used is coke or hard 
by regulating the depth of fire on the grate 
so as to admit as nearly as possible a proper 
supply of air, then all will have been effect 
ed that is necessary to economy, so far as can 
be, as regards combustion; but where gas 
producing coals are used, giving off hydro 
carbon gas for ashort time only after firing, 
there is required to be admitted above the 


fire a considerable volume of air to burn 
these gases. Assuming that about 9,000 


cubic feet of gas are contained in a ton of 
coal, each fresh charge of say 20 pounds of 
coal will evolve about 90 feet of gas, and re 
quire about 900 feet of air to burn it. If this 
extra air be admitted at the door, it will rise 
to the uptake, and make no effort to combine 
by mixing with the gases evolved from the 
grate. Its admission will simply cool the 
boiler, and smoke will roll out as before. 
Knowing that smoke can be prevented in 
ordinary furnaces where there is a bridge, 
we may be led up tosee how to deal with 
the vertical boiler. 
brought to resemble an ordinary 


In some way it must be 
furnace, 
and this may be effected by the introduction 
in the furnace of a cross pocket, as shown in 
the accompanying sketch. With this addi- 
tion it is clear that all gases rising from the 
fuel—in fact, all the products of the furnace 
—must pass to the uptake through the nar 
row passage a, and in being thus brought to 
the front of the fire they become mixed with 
air admitted at the door; and if the mixture 
has the necessary temperature of ignition, 
further complete combustion will then take 
place in the upper part of the fire-box above 
the pocket. A vertical pipe is visible in the 
sketch of the pocket. This 
only as a stay to the flat top and bottom of 


is introduced 
the pocket, and is to be closed at the top by 
a tile or brick, as shown. This pocket acts 
virtually the part of the ordinary furnace 
bridge, and is applicable to many old vertical 
boilers without much difficulty, though it is 
any 
In many old_ boilers it per 


advisable to remove cross tubes there 
may be present. 
haps cannot be applied, but a very fair sub 
stitute may sometimes be employed in the 
shape of a part of an elliptical tile of fire 
clay supported in the fire-box to take the 
place of the pocket—elliptical, because it is 
best set at some inclination. [am aware that 
in condemning cross water pipes lam going 
to 


has shown me that 


counter general practice. Experience 
smoke 
is tender, and requires careful treatment. It 


will not stand the worrying and buffeting it 


the flame of coal 


receives from cross tubes, and is very liable 
to be extinguished by them, as well as by 


AMERICAN 


being forced to enter small flue tubes, as in 
a locomotive. In the examination of Lanca- 
shire boilers, both with the plain tubes and 
with cross water pipes, I am led to the con- 
clusion that the cross pipes are injurious; for 
in boilers thus fitted it is usual to find that 
the amount of soot deposited on the plates 
and in the flues is much greater than is the 
case with the plain unpiped furnace tube. 
oilers of the Galloway type, too, are very 
dirtier examine than Lancashire 
boilers, and it has been noticed that in the 
case of two Galloway boilers, identical in 


much to 


construction with the exception that in one 
there were fixed two extra pipes close behind 
the bridge wall, which were absent in the 
other, smoke was produced in dense volumes 
by the former, whereas it was consumed 
thoroughly in the latter, where the combus. 
tion space behind the bridges was larger, 
and unencumbered up toa further distance 
behind the bridge. 

It thus follows that a boiler may be more 
than another boiler when burn- 
ing coke or smokeless coal, and less economi- 
cal when bituminous coal is the fuel, and it 
is remarkable how some very small—hardly 
noticeable—difference the setting of a 
boiler may be answerable for much wrong- 
doing. With the of pocket 
given inthe sketch, smoke has been found 
to be entirely preventable; but it is likely 
that instead of the air admission being at the 
door, it would still more effectually be ad- 


economical 


in 


arrangement 
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VERTICAL BOILER. 


mitted through the back portion of the grate 
by a pipe of fire-clay. In every case the ex- 
tra supply of air requires to be shut. off as 
soon as the evolution of gas from each fresh 
charge of fuel has ceased, or it will be a 
source of loss; but no matter what attention 
may be paid to air regulation, it will be im- 
possible to prevent smoke in a bituminous 


coal burning vertical boiler without some 
such arrangement as that shown in the 
sketch. I have known also good results to 


arise from the suspension above the fire of a 
tire-clay disk about six inches less in diameter 
than the fire-box. 
to pass up by the side of the fire-box in the 


This compels the flames 


annular space round the tile. 

Bearing in mind the necessity of thorough 
air admixture, it would seem better practice 
that in place of an annular space being left 
by placing the disk concentrically with the 
furnace, it would be better that the disk 
should lie close to the furnace plate above 
the fire-door, and leave a crescent-shaped 
opening, the widest part of which must be 
at the extreme opposite side from the door, 
Various arrangements will suggest themselves 
to engineers desirous of effecting some im- 
provement, and will be more or less success- 
ful, according as the conditions to be dealt 
with admit of more or less perfect applica 


tion of the principles enunciated. It is cer- 
tain that unless the hydrogenous portions of 


bituminous coals are properly consumed, 


fully twenty per cent, of their heating power 


may be thrown away. It will be understood 





that, though the carbon visible as soot in 
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black smoke may only be very small in 
weight, it isan evidence of imperfect com- 
bustion, and may show that much of the in- 
visible hydrogen compounds are _ passing 
away unburnt. Soot is carbon which is left 
by the partial combustion of a hydro-carbon 
When such a gas burns in the presence 
of an insufficient supply of oxygen, the hy- 
drogen first combines with the oxygen to 


gas. 


form water gas, and sets free its combined 
carbon asa flocculent deposit, which is soot, 
and is the visible evidence of semi-combus- 
With hard coal it is less easy to know 
when combustion is complete, for there are 
no visible gaseous products; and whether 
the furnace is producing the monoxide or 
the dioxide of carbon cannot be told, except 
by analysis of the chimney gases. If a boiler 
has only small evaporative power the air 
supply be in- 
creased by varying the thickness of the fire. 
With soft coals the same rules hold good, 
with the further attention required for the 
gases evolved during charging and imme- 
diately following, and care must be taken 
that any excess of air then necessary be not 
continued too long. 
Though so many 


tion. 


must either diminished or 


patents have been taken 
out for smoke prevention, and for special 
constructions of boiler, very few show that 
knowledge of the phenomena of combustion 
necessary to produce a good design. Were 
these properly understood we should see 
less of the multiplicity of tubes and water 
pipes which are so unfailing a characteristic 
of patent boilers. In England, the boiler 
which has proved best Lancashire 
boiler, free from obstructions or cramped 
parts, and in America the preference shown 
for the plain cylindrical return tube boiler, 
where the products of combustion do not en- 
ter the tubes until they have had free scope 
for completing combustion in the roomy flue 
behind the bridge, is further practical proof 
of the necessity for avoiding needless ob- 
structions to the flow of the gases. Hence, 
flues require to be of large area, in order that 
the passage of the gases through them may 
be slow, and give time for heat radiation to 
the boiler plate. 


is the 


———_—~g@>e——_— 
The Modern Steam Plant and its Man- 


agement. 
By Perer H. BuL.ock. 
VACUUM. 
The term vacuum is usually defined as an 
‘‘empty space,” but as applied and used in 
connection with steam engines it means the 


conditions that exist of 
a piston when the pressure has been removed 


on the exhaust side 


by condensation, and its amount depends 
upon the perfection of the apparatus em- 
ployed to produce it, ranging from nothing 
to an amount representing nearly the full 
pressure of the atmosphere. 

In marine practice there are very few cases 
where it is not only advantageous, but abso- 
lutely essential to use condensing apparatus 
and utilize the consequent vacuum. For sta- 
tionary purposes, however, no such universal 
conditions exist, and each case must be de- 
cided according to its own special conditions, 
It is often the case that the heat contained in 
the exhaust is more valuable for some other 
purpose than to convert it into power, such, 
and dye works and 
other textile industries where a large amount 


for instance, as print 


of low-pressure steam is used for heating 
water and for dyeing purposes. In such cases 
it is more economical to run the engine under 
a back pressure suflicient to do the work than 
it is to draw upon the boiler for live steam, 
and condense the exhaust from the engine. 
In other cases where the power used is large 
and the conditions are favorable for condens 
ing, the saving in cost of the power by so 
doing may be enough to very materially 
affect the profits of the enterprise. 
the saving will be can only be told when all 
the facts are known. It is simply a matter 
of utilizing more of the heat that has been 
put into the steam, and, as said béfore, if this 
heat is worth more for power than for any 


Just what 


other purpose it will pay to condense, but if 





it can be used to better advantage in any 
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other direction it will not pay to put in the 
necessary apparatus for this purpose. 

The whole question seems so simple that I 
feel as if the readers of the AMERICAN Ma- 
CHINIST would think they were being treated 
to alessonin simple physics, should I attempt 
to discuss the matter here; but as the ques- 
tion, ‘‘ Will an engine run as a vacuum 
only ?” isquite often met with, I will attempt 
to make it plain that an engine cannot do 
so. It isa fact that the affirmative has been 
maintained by men who ought to know bet- 
ter, and quite recently an article appeared in 
a mechanical paper, in which the writer 
affirmed that his engine ran several hours 
with a closed throttle, and that the throttle 
was tight only a few weeks before. Those 
who have had charge of valves will not 
doubt this ; most valves have to begin to leak 
some time, and in former articles the writer 
has shown some of the causes why they do so. 

With all the chances for learning and study 
ing other people’s views and experiences 
that the papers of the present day afford, it 
does not seem necessary for any one in this 
year of our Lord 1889 to be so mystified by 
a vacuum, and what it is, or to claim for one 
minute that an engine or any other motor 
can move without power or force being ap- 
plied, which would be the case were it possi- 
ble for an engine to move by vacuum only. 

In discussing this subject it is only neces- 
sary to brush away the cobwebs of delusion 
and get out of our minds all ideas of mys- 
tery about the vacuum, and toremember that 
the whole subject of power and force is con- 
trolled by simple but immutable laws which 
we may understand and utilize, but which 
we cannot alter. We raise a given weight a 
given height, and have expended a certain 
force, which we can obtain by allowing the 
weight to descend again to the level’ from 
whence we raised it, but we cannot recover 
for useful work all the force expended; for 
some has been lost in operating the necessary 
apparatus. We put a ‘‘ whisky jack ” under 
an engine truck frame, and taking hold of the 
pump lever we move our hand through per- 
haps twenty strokes under a force of say fifty 
pounds, and find we have raised the heavy 
frame an inch more or less, according to the 
the pump and 
There is nothing strange about this; we have 
simply lifted the weight by our own strength, 
and have used the jack only because we 
wished to concentrate our effort. The appa- 
ratus was not the power, it was the conveni- 
ent means by which we applied it. 

Of course no one will deny that an engine 
can be run when connected to a condenser, 
provided that something is admitted the other 


relative sizes of plunger. 


side of the piston. This may bea little steam 
that leaks by the throttle, and even if this 
amount is less than the atmospheric pressure, 
it is stilla steam engine, and the force to 
move it is the difference between the vacuum 
ahead of and behind the piston. If the steam 
chest be open to the air it is simply an atmos- 
pheric engine, and the power developed may 
be as much asif the engine was driven by 
steam ata pressure equal to the pressure of 
the air above the vacuum produced. In this 
case the vacuum would have to be produced 
mechanically, that is, by. means of some kind 
of an air pump, instead of by a condenser and 
air pump, as when steam is used, and under 
no possible conditions could the power devel- 
oped by the engine equal that expended to 
produce the vacuum. Were this 
perpetual motion would be possible, and we 
could run a 10 horse-power engine with an 
8 horse-power air pump, or throw all the 
water from the tail race of a water wheel 
back into the mill pond by using a part of 
the power produced by it for that purpose. 
Until these just as simple things can be done, 


otherwise 


no engine can be run by vacuum alone. 
Why are persons mystified by this ques- 
tion, when, according to the stated conditions 
viz., a tight throttle and the exhaust con- 
nected there must be a 
vacuum both sides of the piston, and if this 


to a condenser, 


from 
to move the engine ? According to this theory 
it would only be necessary to create the 
vacuum once; for if the throttle is tight 
nothing is admitted to the cylinder, and con 


is admitted where does the force come 





sequently there is nothing to be pumped out 
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or condensed; therefore if the engine continued 
to run it would be without any force being 
applied, and would be a very simple form of 
perpetual motion. If an engine would run 
under these conditions it could also run when 
both sides of the piston was open to the atmos- 
phere, or when the exhaust pipe was closed, 
and the counter pressure equaled the initial. 
The mechanical conditions are the 
each case and the variations in pressure from 
a vacuum up to any limit are only incidental. 

It seems hard for some people to get down 


same in 


to facts or to see anything below the surface, 
and as a vacuum is that condition that exists 
when the element in which we live is removed, 
it may account for the idea of something 
mysterious about it. 
nor does it apply to the ninety and nine good 
engineers who understand these things and 
are safely housed in the fold of common 
sense, but is for the one poor deluded soul 
that has got astray on Vacuum Mountain. 

A few years since a competent mechanic 


This is not written for, 


was sent to a mill for the purpose of suggest- 
ing some means of increasing their power. 
One of the first things noticed was that very 
little exhaust steam was used, and that a con- 
siderable back pressure was carried for that 
little. It mill both steam and 
water power, and men were engaged in deep- 
ening the tail race to relieve the wheel of back 
water. 


was a with 


About the most feasible thing seemed 
to be to put in condensing apparatus, which 
was finally recommended. 
was not much of an engineer, but he knew 
all about water wheels, and it was quite hard 


The proprietor 


to convince him that a condenser was going 
to be of much advantage to his engine. 
It was explained to him in various ways 
how the increase of power was to be 
effected, until the mechanic thought of 
the tail race that was being deepened. 
Stepping to the edge of the race he said, 
“« Here, Mr. ——, 
in a nutshell ; you are digging out that 


is the whole business 


race to remove three feet of water from 
Now 


propose to dois to dig down your ex 


thetop of your wheel, what | 
haust pipe and remove about 15 pounds 
from your engine, just the same as you 
are removing the load from your wheel.” 
The whole thing tlashed across the own- 
er’s mind inan instant, and the improve 
ments were carried out to a successful 
issue. 

Here seems to be a good chance to 
illustrate that vacuum business again : 
If an engine would run with a tight and closed 
throttle when the exhaust was connected to a 
condenser, why would not a water wheel run 
with a tight and closed gate if the discharge 
was tight and carricd below the surface of 
water more than 34 feet below it? It issub 
stantially the same problem swith different 
elements, and they would both work the 
same—they wouldn’t go, 


>_>. —— 
Bursting of a Water Main. 
The Birmingham (England) Daily Post has 
this to say of the bursting of a water main : 
The 
and forms an important artery of the Bir- 


main is 2 feet 6 inches in diameter, 
mingham system of water supply. It conveys 
water from the powerful pumping station in 
Lichfield road, by way of High street, into 
most parts of the city. The mischief showed 
itself without warning, about seven o'clock, 
and for a few minutes appeared to be trivial, 
for the escaping water, which spouted up 
from asmall hole in the carriage-way, rose 
But 
soon, with a roar formidable enough to alarm 


only the height of a few feet. very 


the neighborhood, the rent widened into a 
chasm, and a deluge of water burst upward 
over the row of houses which lines the city 
side of the thoroughfare. It was 
the fracture in the main had extended along 
the entire length 
when people could approach they saw that 
the towering jet of water had made for itself 
a passage through the ground some 15 feet 


clear that 


between two joints ; for 


long by nearly 12 feet wide. Unfortunately, 
its direction was not vertical, and it fell upon 
the roofs of several adjacent dwellings with a 
force and volume which seemed great enough 
Several roofs and floors 
were actually crushed and washed away. 


to wash them away. 
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Horizontal Boring and Drilling Ma- 
chine. 


We illustrate herewith a horizontal boring 
machine of a well-known and popular type, 
built by the Fitchburg Machine Works, 
Fitchburg, Mass. 


It is built in two sizes, one of which bores 





holes 26” in length, the other 35 The 
smaller one, called the No. 1, is the one 
illustrated. The spindle is of steel, 28 di- 


ameter, and having a continuous traverse of 
15’, the traverse of the table making up the 
balance of the 26 The main table or Knee 
is 434" long, is raised and lowered by two 
screws, Which are geared together, and give 
a vertical movement of 16 The cross-table 
is 20''x30", has a cross movement of 24, and 
a movement in line with the spindle of 184 

The feed mechanism is driven by a belt giv- 
ing four changes, and there is a quick-return 
motion by rack and pinion, The 
the outer end of the bar is movable on the 
bed, and can readily be removed when de- 


rest for 


sired, giving nine inches additional travel to 


the small table upon the bed. The cone 
pulley is for a 22” belt. 


The countershaft pulleys are 14” diameter, 
face, and should run at 125 revolutions. 
Weight of the No. 1 machine, 3,900 pounds, 

and of the No. 2 machine 4,300 pounds. 


34 





— pe 


Wiring of Ships. 


In order to avoid disturbance of the 


magnetism of the compass of a vessel by the 


any 


powerful currents used in electric lighting, 





iatineininiiianatagee 
BORING 


Sir William the ex 


clusive employment of a two wire system, 


Thomson recommends 
the positive and negative mains being not far 
apart, save in those cases, of rare occurrence 
at present, in which alternating currents are 
employed. A> galvanometer, of simple con 


struction, should also be made use of, for 
the purpose of ascertaining that the outgoing 
and return currents are of the same strength, 
or, in other 


words, that no leakage is occur 


ring. Further, the magnetic leakage from 
the dynamo should not be sufficient to cause 
any appreciable disturbance of the compass 
be tested by 
this needle at the moments of starting and 


needle, which may observing 


stopping the dynamo, In opposition to Sir 
William, Mr. Alexander Siemens, whose firm 
have fitted up a large number of vessels with 
the electric light, has not found any special 
precautions necessary, the single wire system 
As for the 
dynamo, he has never found any disturbance 


being employed in every case. 


from this cause, provided that there was a 
distance of 50 feet between the dynamo and 
the binnacle.—Eagineering. 
5 ae 
Expansion of Wires by Heat Under 
Pulling Stress. 


Some years ago, at the instance of the 
British Association, some very interesting 


secular experiments on the ductility and 
elasticity of wires were commenced at the 
University of Glasgow. Similar pairs of 
wires of platinum, gold and palladium were 
suspended in the University tower; these 
metals being selected on account of theirsmall 
liability to oxidation. One wire of each pair 
was loaded to about half its breaking weight, 
while the other, which was intended for pur- 


poses of comparison, was only loaded to 


AND DRILLING MACHINE, 


MACHINIST 


The 
object of the experiments was to determine 


about a tenth of its breaking weight. 


whether the heavily loaded wire continued to 
increase indefinitely in length with lapse of 
time, or whether there was an asymptotic ap 
proach toa final length ata given tempera 
ture. The observations of the last few years 
show that the latter condition is at any rate 
approximately fulfilled, and that if 
further elongation is still going on, it is ex 
tremely small. The author pointed out at 
the Aberdeen meeting of the British Associa 
lion, that a great difficulty in making correct 
deductions from 


any 


these observations was in 
troduced by the impossibility of controlling 
the temperature of the tubes in which the 
wires were suspended; for if there were any 
difference in the expansion with increase of 
temperature in the heavily and lightly loaded 
wires respectively, it would bea matter of 
great difficulty to allow for it. 
determine 


In order to 
whether such a difference existed, 
the author carried out a series of experiments, 
which the paper. The 
wires were of copper and platinoid respect- 


were described in 
ively, and they were heated by means of 
steam in tubes some 17 feet long. The pre- 
liminary experiments showed that when the 
wires were heated and cooled, they did not 
return to their original dimensions, as was 
indeed to be expected, but the effect was of 
greater magnitude than was looked for, and 
it was found that, in the case of copper, the 
wire did not reach a permanent state, viz., 
return to its original dimensions on cooling, 
until it had been heated and cooled about 150 
times; and a similar phenomenon was ex 


msi 
























hibited by the platinoid wires, which were 
heated and cooled daily for three months be 
fore they attained a permanent condition, 
With both copper and platinoid, the author 
found that the expansion of the 
loaded) wire 
temperature employed was about 83° C., 
to 98° or 99 


heavily 
was the greater, The range of 
v1Z., 
from 15° or 16 but it was im 
possible to prevent variations in the tempera 
ture of different portions of the tube to the 
extent of 3° or 4 The relative expansion of 
the heavily loaded copper wire, compared 
with that of the lightly loaded wire, was 
found to be 0.314 10 


per degree centigrade, and in the case 


Sem. per centimeter 
of 
platinoid wire, the relative expansion was 
0.27 « 10 


centigrade, 


Sem. per centimeter per degree 
The co-efficient of lincar expan 
sion of the specimen of platinoid) employed 
was 0.0000154 per degree centigrade between 
the temperature limits previously stated, 


Industries. 





Of course there is no racing by the fleet 
rate that is 
the 
the same when two of 


ocean steamers—at any what 


every oue who inquires at companies’ 
offices is told, but all 
them leave port on the same day, there is a 
good deal of interest in these same offices in 
which gets across soonest. Hluman nature is 
about the same everywhere, and the passen 
gers on these racers are about as much inter 
ested as the owners. — 


— =. — - 
After the Johnstown disaster we suggested 
that it would be well to look after other 


dams that might be weak. Recently two or 
three of these have given way, fortunately 
without disastrous results so far as sacrificing 
human life There are 
doubtedly others that should be looked after, 


is concerned. un 
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The City of New York is moving vigorous 
ly in the matter of preparing for a world’s 
fair in 1892, and it will require vigorous ac 
The 


always to make each world’s fair eclipse all 


tion to get ready in time. intention is 

former efforts, and three years is a short time 

that 

shall eclipse the Exposition at Paris, and less 
i 


in which to prepare for an exhibition 


failure. It will cost a 
to such an 
exhibition, and the evidence that this will be 


forthcoming is 


than that would be 


good deal of money inaugurate 
for 
We 
will be any serious at 


needed without delay, 


preparations cannot be long delayed. 


do not believe there 


other city to dis- 
pute the claims of New York as to the prop. 
As the chief 
city of the country, and the place most easily 


tempt on the part of any 


er place for holding the fair. 
reached by European visitors, New York has 
claims likely to be coneeded by all. The 
benefits will be divided 
throughout the country, and nothing of a 
local character will count for the place in 
which it is held. It is still less likely to be be- 
lieved that other cities will attempt local exhib 


pretty evenly 


its at the time of the great exhibition, Such a 
it would 
do much injury ina general way, and no 
If to have a 
fair, let the efforts of the whole country be 
concentrated. They will be needed to make 


course would be extremely unwise ; 


good in a local way. we are 


it a success. 


+ Be 
The Otis inclined elevators in the base of 
Eiffel Tower, at Paris, are good examples of 


engineering, The Otis Company 


hampered, to a certain extent, by the require- 


were 


ments that as much of the work as was 
possible should be done in France, but, 
notwithstanding 


their work is 


noticeable for the excellent 


this, 
manner in 
Which it operates. The motion is notice 
ably smooth, and all the work is with 
out the ‘hitch’ usually noticeable in 
hydraulic machinery for heavy work. 
The water is used over and over, the 
head being equal to about 170 pounds 
per square inch, The cars are counter 
balanced, and, owing to the curve of 
the tower, a good deal of ingenuity was 
necessary to make the service what it 
should be. 
= = ss 

is excited 
the efforts of English capitalists to get 
hold of all the 


enterprises of this country, 


Considerable curiosity by 


about large business 
The only 
reason that appears on the face of their efforts 
is that they are satisfied with smaller returns 
for capital invested than American investors 
are; for there is no good reason for believing 
that they will not have active competition, 
Probably no one will be seriously injured by 
an influx of English capital, unless it may be 


those who put up the money. 
> 


Freight on American railroads is less than 


on any roads in the world, unless it is those 


of Canada. This is because of free compe 
excell ht 
When 


railroading or anything else, 


tition, and it is an argument in 


that 
high prices are 


favor of Competition ceases, In 


likely to rule. Fortunately, the railway sys 


tem of the United States is of such propor 


tions that itis not likely to get under one 


control of two or three individuals. 
-_ * <p> — 


There are some very fine exhibits of rail 
the Exposition, that is of such 
These ec 
particularly noticeable for the excellent man 
The builders 


believe in the eflicacy of 


Way Cars al 
cars as they use in Europe ars are 
ner in which they are painted, 
evidently lead and 
oil, and the workmen know how to apply it 
effect. 


however, in not attempting anything gaudy. 


food Excellent taste is shown, 


for 


-=a_pe- 
Mechanical stoking of steam boilers is 
largely the practice in England, and it ap 


pears to have been satisfactorily demonstrated 
that it results 
fuel. 


in a very material saving of 


oe 


A German firm has constructed a building 


fora church, of Bessemer steel. It is going 


to the islands of Manilla, where it is neces 


sary to fortify against earthquakes. 































Shop Notes. 
Some very interesting operations are to be 
3rady 
Manufacturing Co., at Brooklyn, where they 


seen just now at the shops of the 


have about completed the tools for the manu- 
Though many 
of the parts composing the machine are very 
much alike, there are scarcely two which are 
precisely alike in all respects, and the inge- 
nuity displayed in devising tools and fixtures 
which shall be adaptable to all pieces of a 
class, though each piece differs somewhat 
from all the others, is decidedly interesting. 
A shaper is to be seen here, which runs at the 
somewhat remarkable rate of 700 strokes 
per minute. It is not a ‘‘ready made” shaper, 
however, but a small affair, which stands on 


facture of a new type-writer. 


a bench, and consists of a horizontal slide 
carrying the cutting tool at the forward end. 
The stroke is about 3", and is fixed, the crank 
being solid. By means of a special fixture 
this is made to plane an irregular surface. 
The piece to be operated upon, which is of 
steel, being clamped to a plate which is 
moved by a lever, one arm of which rests 
against the surface of a steel form of the 
desired shape, but many times larger; these 
forms being easily changed to suit the differ- 
ent shapes. 

Previous to this planing there is performed 
upon the 
which, so far as we know, is unique. 


same operation, 
The 
piece is of steel, 1%’ long, 8" wide, and when 
finished, 4, thick, It is of an irregular 
outline, however, and it is desired, at one 


piece anocher 


svage, to reduce its thickness; an operation 
which would usually be done by milling. It is 
here done on a shaper much faster than 
would be possible upon any milling machine, 
and a most excellent job is made of it. Be- 
fore the advocates of the general and uni 
versal superiority of shapers and planers 
over milling machines point to this as an 
instance proving the correctness of their 
position, we will explain that, though a sha- 
per does the work, they are more properly 
milled. A fixture is put on the shaper in 
place of the chuck, which it 
somewhat, but has very heavy tool steel jaws, 
one of which is hardened and ground smooth 
and straight. 
inside face, similar to those in a milling cutter 
or broach. These two jaws correspond to 
the steel jaws in an ordinary planer or shaper 
chuck, and one of them is movable, to ad- 
just the space between them, which is not 
parallel, but slightly widest at the back end. 
Through this space the pieces are forced, one 
at each stroke of the ram, the teeth spoken 
of cutting away one side and reducing the 
piece to the proper thickness. The teeth are 
at such an angle as to tend to force the piece 
downwards upon the smooth piece of steel 
upon which it slides, this angle also serving 
make the cut smooth. Plenty of oil is 
put onto them, and a number of pieces being 


resembles 


The other has teeth upon its 


to 


put one behind another in a slide which ex 
tends out at right angles at the back of the 
fixture, a steel piece, which is held in the 
tool post, drops over the first one and shoves 
it through, where it drops into a box. As 
soon as this piece has fairly entered the jaws, 
a spring forces the remaining ones forward, 
bringing another piece into position to be 
taken through at the stroke. This 
process reduces the pieces to uniform thick- 
ness, but will not straighten them. If they 
go in crooked they come out in the same 


next 


condition, and they are therefore previously 
made straight on one side by grinding, and 
that side brought against the smooth jaw. 
It is found that they then remain straight, 
and the smoothness, uniformity and accuracy 
of the work is eminently satisfactory. 

One who has been accustomed to making 
close measurements, and is acquainted with 
the character of the appliances required for 
doing it, is likely to receive something of 
a shock when informed by Mr. Brady that he 
is gauging work to half a thousandth of an 
inch with a tow string. When you come to 
inquire into the matter a little further, how- 
ever, you tind that he does not measure with 
the string, strictly speaking, but that he does 
gauge a cutting operation within that limit 
by an attachment toa hand lathe, of which 


a piece of twine forms a part. The job con- 
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sists of facing a surface surrounding a hole, 
which is drilled through the same _ piece of 
steel, which is milled to thickness in a shaper. 
The tool which does the cutting is {placed in 
the live spindle, and the piece is placed on a 
shank, which is in the foot-stock spindle. 
A wheel is placed on the foot-stock spindle 
screw in place of the ordinary hand-wheel, 
which is graduated on the rim in such a 
manuer that each graduation represents .001”’ 
movement of the foot-stock spindle. An 
arm, which is pivoted at the hub of this 
wheel, projects out beyond the rim, to the 
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side of which it can be clamped by a bolt | 
and nut, the latter being placed in a slot 
which is turned in the side of the wheel, 
thus allowing the arm to be clamped even 
with any desired graduation on the wheel. | 
To the foot-stock spindle is fastened a small 
stud, to which the twine attached, the | 
other end passing back and being fastened | 


1s 





to a lever which stands in a vertical position, | 
being pivoted to the foot-stock near the bot- | 
tom on the back side. This lever is drawn 

forward by the movement of the spindle, | 
until the arm, in revolving with the gradu- 


ated wheel, comes into contact with it, when 





further motion is arrested. 





The limit of variation is .0005'’, and there- 
is no trouble in keeping within it. 

The original design did not, of course, 
include the tow string, as Mr. Brady calls it, 
but when the device was finished the string 
was put on to try it, and, as sometimes hap- 
pens in such cases, has remained. 

a 

Back in 1884, when the Mexican Central 
Railroad was yet a curiosity to the simple peo- 
ple along its line, and the locomotive was not 
as familiar an object to them as it now is, an 
Irish employe of the company named Mike 























McCue set his wits at work to devise a me.hod 
whereby he could transfer his cooking stove 
to his new home on the south side of the Rio 
Grande without having to pay the duty of 9 
cents a pound exacted by the Mexican Gov- 
ernment, Fortunately for him, he was one 
day directed to move a lot of freight belong- 
ing to the company from El Paso to Paso del 
Norte. 
thus offered him, McCue strapped his stove on 


Taking advantage of the opportunity 


the front of the locomotive, placed a few joints 
of stovepipe on it, built a fire in it, and passcd 


| the customs officers without the slightest diffi 


culty. They supposed it to be a necessary 


‘adjunct to the locomotive.—Raitlway Age. 
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Modern Locomotive Construction. 
By J. G. A. MEYER. 
NINETY-SEVENTH PAPER. 


Fig. 546 represents a side view of the same 
steam gauge stand of which another view is 
shown in, Fig. 544 (last paper). This side 
view is drawn toa larger scale, so as to enable 
us to illustrate more distinctly a section of 
the spring balance. This spring balance 
consists of an outer and inner casing, aspring 
which connects the two, and nuts for regu- 
lating the tension of the spring. The cas- 
ings are made of brass tubes. The outer 
‘asing is open at the bottom, and a small 
brass head B is brazed inits upper end ; this 
head is bored out to receive the brass nut H, 
of which separate views are shown in Fig. 
549. The inner casing is open at the top and 
closed at the bottom by the brass head A 
brazed to it. A separate view of the inner 
casing is shown in Fig. 547; a portion of the 
upper end of this casing is cut off for con- 
venience in putting the spring balance to- 
gether. Fig. 548 represents the spiral springs, 
one placed inside of the other, and fastened 
to the brass end-pieces 1 and M; a plan of the 
end-piece ZL is shown at Z,,; and a plan of 
the lower end-piece M is shown at M,,; in 
this figure the ends of the two springs are 
seen. The piece ZL is fastened to the 
head of the outer casing by means of two 
screws, aS shown at S,, Fig. 546, which is 
another section of the upper part of the outer 
casing; the end-piece M is attached to the 
head at the bottom of the inner casing. 

The upper end of the outer casing fits in 
the recess of the cap D, of which separate 
views are shown in Fig. 550. This cap is not 
fastened to the casing. The feather p, shown 
in Fig. 550, engages with the groove cut in 
the outer surface of the nut J/; hence, in 
turning the cap, the nut must also turn, 
causing av increase or decrease in the tension 
of the spring. The nut /, Fig. 546, is simply 
a jam nut. 

Examining the section in Fig. 546, it will 
that the head of the nut #7 bears 
against the underside of the upper end-piece 
L of the springs; consequently the outer 
casing will not be subjected to any vertical 
stress due to the pressure on the safety valve; 
the two small screws connecting the head of 
the outer casing and the end-piece Z are 
simply for the purpose of preventing the 
piece 1 from turning, thereby keeping the 
springs free from any torsional strain. 

The tension of the springs can, of course, 
be regulated to a limited extent by means of 
the lever C, of which other views are shown 
in Figs. 544,545. The nut /7 and cap D are 
for the purpose of closer adjustment of the 
tension. 

In Fig. 546, O represents the clock, G the 
steam gauge, and Z the lamp. 

Fig. 551 represents a common safety valve, 
its attachments, and a portion of the dome 
top marked DY. Occasionally the opening for 
the safety valve in dome top is bushed with 
brass, but generally this opening is not bush- 
The safety valve A is made of brass; it 
consists of a hollow cone with four wings, a 
a, cast to it, which guide the valve in the 
opening. In our illustration the valve seat is 
flat; sometimes the valve seat is made conical. 
In all cases the valve seat is comparatively 
small, leaving only about ;4, of an inch of 
bearing all around. Two views of the safety 
valve lever #’ are shown, F, being the plan. 
The rounded end of the wrought-iron valve 
spindle sets in the hollow part of the valve. 
The wrought-iron fulcrum C is screwed into 
the dome top. Another view of this ful- 
crum is shown at (,. The rod £ isa por- 
tion of the rod marked £ in Fig. 546. 

The opening in the top of dome for this 
kind of safety valve is three inches in diam- 
eter for all locomotives, excepting very small 
ones, say with cylinders nine or ten inches in 
diameter; and even for these engines the 
safety valve opening is sometimes three inch- 
es in diameter. 

This form of safety valve is often adopted 
when the dome is close to the cab, as shown 
it is placed on the right-hand 


also 


be seen 


ed. 


ip Fig. 552 ; 





side of the engine. 
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When the dome is placed on the center of 
the boiler, the common safety valve here 
shown is not suitable, because its lever will 
be too long, and therefore a pop valve is used 
in its place. Some master mechanics use the 
latter valve exclusively. The 


that it can be adjusted very conveniently— 
without going outside of the cab—to blow off 
at any desired steam pressure. 
hand, the pop valve has a greater venting 
capacity, and is therefore sometimes pre- 


advantage | 
claimed for the common safety valve with | 
the spring balance arranged as illustrated, is 


On the other | 


ferred. These valves will be described 
later. i | 
Fig. 552 represents a section of a portion | 


of the boiler B and the domeD ; it shows 
plainly the position of the steam gauge 
stand in the cab, also the manner of 
connecting the spring balance S, by 
means of the rod #, to the safety 
valve lever F. The whistle lever is 
marked G@ ; details of the whistle and 
connections will be shown later. We 
also see the position of the throttle pipe 
in the dome, and the general arrange- 
ment of the throttle gear. The throttle 
lever, which is not shown, connects to 
the jaw J, and the manner of opening 
the throttle valve, by pulling out the 
throttle rod H, can readily be traced. 

The steam pipe 7’ is allowed to rest 
on the crown bars U, and secured into 
position by the clamp W, which is 
bolted to the side of the dome. We 
also see the relative position of the re- 
verse lever L, which is shown in full 
gear forward. The reverse lever 
with very few exceptions, always 
placed on the right-havd side of the 
engine ; it is shown here for the sake 
of completeness, and had we strictly 


is 


followed the rules of drawing we 
could not have shown the reverse 


lever, because that side of the engine 
is cut off. 

The section here shown is that of a 
switching engine with a saddle tank A E 
A, but the relative positions of steam 
gauge stand, reverse lever and throttle \ 


lever, do not differ from those in \ 
ordinary eight-wheeled passenger en- { \ 


gines. In the latter class of engine we 
have, of course, no tank on the top of | 
boiler, and therefore the dome casing | 
extends to the top of the lagging A. 
The casing here shown consists of a 
cast-iron ring M, which, in passenger 
engines, is fitted to the top of the 
lagging, and the sheet-iron or brass 
casing, which is made in three parts, | 
namely, the lower ring NV, the body P, | 
and the upper ring 0. The casing is | 
not fastened to the boiler, it is kept in 
place by the lagging around the dome, 
to which it is fitted pretty closely, and 
can readily be lifted off when repairs 
to the boiler become necessary. 

In our illustration the boiler extends 
a little further into the cab than it 
generally does in passenger engines. 
In some of these engines the lagging 
around the boiler extends only up to 
the cab; in others the lagging extends 
to the back head of the boiler. 
ae 


The Chattanooga Tradesman has 

instituted an inquiry in reference to 

the value of negro labor in the indus- 

trial channels in the South. The in- 

quiries were sent 300 leading South- 
ern manufacturers, representing blast fur- 
naces, rolling mills, miscellaneous iron works, 
mines, lumber mills, saw mills, etc. Replies 
were received which represent 9,000 negro 
employes, of whom 2,500 are skilled. The 
average wages paid the common negro labor 
is $1.10 per day, and skilled labor runs from 
$1.75 to $2.25 per day, though several cor}o- 
rations pay colored puddlers, heaters and roll- 
ers as high as $4 and $5 per day, and many 
furnaces pay as high as $2.50 per day. The 
replies, without a single exception, show that 
there is no difference at all between the pay of 
whites and blacks for the same class of work. 
The manufacturers are 


to 


practically unani- 


mous in the opinion that for common labor 
in the Southern States the negro is more effti- 





cient and useful than whites, and without 
exception they declare themselves well satis- 
fied with the negro in the factory, and an- 
nounce their determination to continue him in 
his place. 


Exposition Notes, 
(Editorial Correspondence.) 


There is at the Exposition a varied array of 
steam engines of all sorts and conditions, 
good, bad and indifferent—perhaps mostly 
the latter. It seems easier to make a steam 
engine that hasn’t character enough to be 
classed as either good or bad, than to make 
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| 


type of engine built in America. But the | 
design shows original thought, and the work. | 
manship and finish is the best I have ever | 
seen. The girder frame has the appearance | 
of strength from one end to the other— | 
strength beyond any reasonable demand 4 
and the pillow block is a model of good | 
sense—I mean the pillow block casting. It | 
may not be any better for service than other 
Corliss engine pillow blocks, but it looks | 
better: looks as if it was designed exactly for | 


|its purpose, and its looks have undoubtedly | 


sold more than one engine for the company. 
The air pump of this engine is in line with | 

the steam cylinder, and is driven by an ex- | 

tension of the piston rod. I do not speak of | 












ad 
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gine is out of line, and it is a question if the 
freedom of the crosshead to roll in the bored 
guides does not compensate for a loss in some 
other direction. The large engines run well, 
as faras can be seen. As they are doing no 
work, there is not much chance to see how 
the releasing motion operaies, the steam being 
throttled for the greater part of the time, so 
that it follows full stroke. Occasionally, 
however, they are given full throttle, and 
they seem to mind the governor very well. 
All kinds of govervors are used, the most 
common being some form of the Porter type. 
The Schneider engine referred to above has 
this form. These governors are not run at as 


high speed as is common in America. But 


one of positive standing one way or the other. | this in the sense of commending it; Iam not| very few of the fly ball governors, as very 

































































generally used on the Corliss engine 
in America, are to be seen here. 
There is a large two-cylinder beam 
engine, in which the parallel motion is 
had by giving the beam an oscillating 
end-long motion. The piston rod is 
attached directly to a pin at one end of 
the beam, and the connecting rod to 
the other end, as usual. At the center 
eye the beam is pivoted to one end of 
a vertical arm, the other end of which 
is pivoted to the frame below, the arm 
being about five feet long. Radius 
rods from near one end of the beam 
provide the other component of parallel 
motion, The valve motion had 
from eccentrics and from the beam. 
The beams are of riveted plates, and 
so are not so heavy as if of cast-iron. 
The fore and aft 


is 


oscillations of the 
beams give them a peculiar appear- 
ance when, the engine is running, and 
it distorts the swing of the connecting 


rods very perceptibly. It must cost 
something to swing these beams and 
rods out of their natural courses, and 


the advantages gained are not very 
apparent, , 

There is almost every form of small- 
er engines—100 horse-power and under 
—at the Exposition. The bed plates 
are in all varietics, from the Tangye 
toa flat box. There are but few high- 
speed engines. Continental engineers, 
it is said, do not succeed in making 
such engines run quietly. The work 
on them is well done, but the construc- 
tion is wrong somewhere. 

Outside the turned crosshead for 
bored guides, there is about the same 
diversity as is found in the United 
States; some of them are good, and 
some outrageously bad. There does 
not appear to be as much effort to get 
along without off-sets, or to reduce 




















the extent of off-set, as with us, and 
the value of the shortest route between 
two points is not always appreciated. 
Main journal bearings are not as 
long as in the best American practice, 
but the use of 
more common, 


much 
This is true not only 
in engine work, but all kinds of 
There are but few really 


brass boxes is 





in 
machinery. 
well-designed small engines on exhibit. 

A good many large and medium- 
sized engines are built with an exten- 
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MopERN LOCOMOTIVE CONSTRUCTION.—SEE PAGE 4. 


Still, there 
tion. 


are many good engines on exhibi 
Most of the larger engines are of the 
Corliss type, but the modifications are numer- 
ous. In some instances, poppet valves are 
substituted, but they are a little noisy—not 
It is a difficult’ matter 
to seat a poppet valve with releasing motion, 
without some noise, 

A simple cylinder engine, by 
Schneider & Co., of Creusot, is an excellent 
example in its way, and was especially in 
my mind when I wrote to the effect that 
Continental builders were doing better work 
on an American type of engine than was be- 


very, they are new. 


large, 


This is a 
Corliss engine in every particular, and, so far 


ing done by our own builders. 


as steam distribution goes, has no advantage 
that is apparent over a dozen of the same 





sure that it is the best practice, but it is a 
very common practice in Europe. 

There seems to be a liking for bored guides. 
While all sorts of guides, and little new are 
to be seen, bored ones are largely in the 
plurality. 
face is obtained—largely in excess of what 


In most instances a large gib sur- 


the ‘‘ books” give. Bored guides may be in 
the ascendency, because on the whole they 
are easier machined and finished, or it may be 
because they are thought to be better. With 
generous bearing surfaces I do not know of 
any good argument against them. It is some- 
times urged that with an engine out of line 
there is a wedging action, producing excess- 
ive friction (the circle on which the gibs are 
bored being large), but there is undue friction 
in the crosshead of any description if the en- 


sion of the piston rod through the 
back head, sometimes supported in a 
stuffing-box, and sometimes fitted with 
In the latter 
case, the air pump is frequently driven 
but the return 
crank from the main pin is the most common 
plan of all for driving this pump. 

Stub ends for connecting rods are of. all 


a crosshead and guides. 


from this crosshead, 


forms; a good many of what we term Eng- 
lish, or marine ends, are used, and they make 
a good, substantial job, if not quite so hand- 
some as some others. Besides this, there is 
everything from the old-fashioned open end 
stub, held from spreading by a gib, to the 
more modern wedge. I saw an open end rod 
on a well-tinished engine of about tifty horse- 
power, in which the outer edge of the gib 
was of parabolic form, to avoid springing, 
having quite an enormous depth at the center. 
I mention this not as new, but to show how 
we get back to old plans. Ilere was a modern 
the 
same as Trevithick’s engine built nearly a 


engine with a stub end substantially 











Ido not say anything 
it is certainly better 


hundred years 
against this 


than many others, but one would hardly ex- 


ago. 
stub end; 
pect to find it on the main rod of a newly de 
A. better 
in which a thick 


signed, highly finished engine. 
stub end than 
plate is slotted just so as to fit closely over 
this effectually pre- 
vents their spreading; then a key behind 
forces this plate against the entire surface of 
the These 
siderably used on locomotives in France. 


this is one 


each part of the jaw; 


back brass. stub ends are con- 

Compounding is much more general in 
Europe than in the United States, and is not 
to to those non- 
condensing. 
side by side, with cranks at right angles, 


large engines, or 
The favorite form is cylinders 


confined 


though the tandem system sometimes appears. 
In the majority of cases at the Exposition, 
the cut-off is fixed on the low-pressure cy]- 
inder, and varied by the governor on the 
of 


portable compound engines with the boiler 


high-pressure. Some examples semi 
resting on the bed-plate at the end, and the 
engines underneath, look compact and easily 
come at. The higher than 


some (not compounds) that I have seen in 


boilers are set 
America, giving more room to get around 
the engines. Fixed compound engines set on 
masonry are also arranged in the same way. 
I do not mean the occasional sticking of an 
engine under a boiler to get it out of the 
way, but a general and well-thought-out sys 
But I do 
not wish to be understood as advocating such 


tem of manufacture to this end. 
a system, Unless there is some way to cut 
off the dirt and floating ashes, there are ob- 
jections to it. 

‘The plan of fixing the cut-off on both cyl 
inders of a compound engine is apparently 
followed considerably. It is also noticeable 
that there are a good many simple cylinder 
engines on exhibition—engines from twenty 
to fifty horse-power—in which the speed is 
these 


controlled by throttling. The most of 


have independent cut-off valves; but some 

Adding 
to these the single-valve automatic engines, 
‘state of the art” 
in the same 
Europe as itisin America. The difference 
appears to be in the inclination to put more 


have single valves with large lap. 


the reader will see that the 


building is about in 


engine 


work on engines in Europe. 

There are but few engines built in America 
of the 
engine, which the readers 


on exhibition. One these is new 
‘*Straight Line” 
of the AMERICAN Macuinist will remember 
was illustrated in the edition of May 2. They 
will also remember that it was new in design, 
and that it provided for a steam distribution 
by means of separate steam and exhaust 
valves, asalso that there were other peculiari 
that 


made its operation a matter of considerable 


ties of steam distribution at the time 


interest. It is at work at the Exposition, 
driving electric lights and other machinery, 
the load varying materially, and is running 
at 200 revolutions (it is a 14x16") as still asa 
clock, to use about the only current ex pression 
I know of 
is, however, a 


for still ranning. Running: still, 
of the ‘Straight 


Line,” and I can only say this runs as well as 


weakness 


the best, and governs perfectly, as that term 
There is another ‘‘ Straight Line” 
A. Fay & Co., a 
running at 280 revolutions 


is used, 
driving the exhibit of J. 
9x12", 
single-valve engine—and it is difficult+to tell 


this isa 


which of the two runs best. 

Armington & Simms have a small engine 
furnishing power for electric lights, which 
turns over very nicely, and a Brown 14x38 
heavily loaded ; as usual, this engine never 
finds its centers, 

These examples of American practice in 
steam engineering are such as no American 
is likely to be ashamed of, and will bearcom 
parison with any practice in the world. 

In regard to the extra refinement of work 
on the Continental engines at the Exposition, 
there are engines of the same type, built 
better—beyond we build 
them; that is, engines that we think are built 


question—than 


quite as well in America as it pays to build 
Still, it would be foolish to say that 
were 


them. 


Continental builders wrong. There is 


undoubtedly a limit, economically speaking, 


to the cost of an engine ; but that limit may 
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America. It probably is not. They spend a 
good deal more money on railroads and on 
many other things there than we do, and it is 
probably good economy for them to do so. 
3ut it does not follow that it would be good 
economy here. 
steam engines, and of other things as well. 

The locomotive exhibit is a very good one, 
but there is nothing from the United States 
except asmall one by H. K. Porter & Co. The 
English locomotives are substantial-looking 
machines, representing the practice of the 
roads from which they come. As machines, 
they are hard to get at, and it must cost ma 
terially more to keep them in repair than it 
does American locomotives; at least, it must 
cost more to do a definite amount of work on 
them in the way of repairs. When steam re- 
verse is not used, they have screw reversing 
gear. 

The steam 
motive is a little different from any I have 
previously seen, in that the reversing cylinder 
is arranged vertically, and just near enough 
directly over the tumbling shaft to permit 
the piston rod to get directly hold of a short 
arm, doing away with joints and connecting 
The oil cylinder is be- 
low the steam cylinder. A small quadrant 
and tell-tale in the cab is similar to those 
used with some of the steam reverse mechan- 


reverse on a Southeastern loco- 


arms other than one. 


isms on American roads, a small valve in the 
oil cylinder opening so as to permit forcing 
the oil from one side of the oil piston to the 
This locomotive is 19x26", with four 
7-foot wheels connected, and a bogy truck. 


other. 


The total weight of the engine ready for 
work is 414 tons (of 2,240 pounds). Of this 
weight, 154 tons is on the drivers, 13,5; tons 
on the bogy, and the remainder on the trail- 
The boiler is 4 feet 4 inches 
diameter, steam pressure, 150 pounds, There 


ing wheels. 


are 202 tubes, 12 inches diameter and 10 feet 
the 
1,0024 square feet, and the grate surface is 


S inches long; total heating surface is 


16.78 square fect. The steam ports are 14x 
16’, travel of valve, 4,5, inches. The weight 
of the tender, loaded, is 804 tons, and it 


carries 2,650 gallons (English measure) of 
water, and 84 tons of coal. 

Another locomotive by the Midland Rail- 
way Company has cylinders 183''x26", has 
single drivers 74 feet diameter, with bogy 


wheels 42 inches, and trailing wheels 52 
inches diameter. The boiler is 4 feet 2 
inches diameter; length of barrel, 10 feet 4 


The weight of this engine, in work- 
ing order, is 48 tons, of which about 174 tons 


inches, 


is on the drivers. This is one of the class of 
that the Midland 
schedule time of 584 miles per hour, with a 
load of 170 
pounds of coal per mile. 


engines run on on a 


to 215 tons, consuming 20 to 28 
Working pressure, 
160 pounds. 

Both of these engines are very fine speci- 
mens of workmanship, but they are some 
what more highly finished than the locomo- 
tives in general use on the roads, 

Another con- 
built in Belgium, for the State rail- 
cylinders 18x24 The total 
weight of engine, ready for service, is 42 


locomotive—four wheels 
nected 
ways, has 
The cylinders are inside, and there is, 
the central 
frame extending from the cylinders to the 


tons. 


in addition to main frames, a 
tire-box; this frame has a center bearing for 
the crank-shaft, a practice quite Common in 
Belgium. The valves of this engine are of 
the Allen type, the Walchaert motion being 
employed. The exhaust opening is annular, 
and can be varied by raising or lowering a 
central tube. 

The 


locomotives 


workmanship on all the European 
exhibited is excellent, but in 
built outside England and Scotland 
there an inclination sorts and 
kinds of valve The combination of 
motions for moving the valves is almost be- 


those 
is to use all 


gcar. 


wildering, but generally some modification 
of the Walchaert motion is employed. There 
French that has steam 
valves that trip, and such a combination of 
details as one would expect to find their way 
A 


locomotive 


is one locomotive 


into waste material without serious delay. 
| look at the of this 
brings to mind the story that Holley used to 
tell of the ‘* Corliss Jigger,” with the basket 


valve gear 





pot be at the same point in Europe as in 





carried along behind to hold the pieces, H., 


The same may be true of | 
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LETTERS FROM PRACTICAL 


A Kink, 


Editor American Machinist : 


MEN. 





A young modern draftsman came into our 
place the other day, and was put to work on 
the board next to mine. With my usual de- 
sire to know my neighbor’s methods, and 
profit by them, I kept one corner of my eye 
on that board to see his ‘‘ kit” unpacked. 
Such occasions always interest me, for the 
new kinks, if a fellow has any, are always 
accidentally left in conspicuous prominence 
on the board, just as the new family moving 
into the neighborhood will leave their best 
furniture on the sidewalk until everything 
What struck me in 
that youngsters ‘‘ kit” was an oblong piece 
of paper with the ends rounded, about five 
inches long and two inches wide. There 
were three long, thin slots cut in it, two 
round holes cut in one end of it, of different 


else is moved in. most 


diameters, and two square holes in the other 
end, also of different sizes, like the sketch. 

















I made several unsatisfactory, silent guesses 
as to its utility and purpose, and concluded 
to await results. Well, the next day he put 
a line on the drawing a little out of place. 
One 
slot in the piece of paper was placed directly 
on that line, the eraser was rubbed over it, 
and the misplaced line eradicated as 
completely as if it never existed, without a 
blemish on the rest of the work. It worked 
so well that I have added it to my stock in 
trade. 


The curious kink now came into play. 


was 


I expect a good many are ready to say: 
‘“‘T know all about that idea,’ but as I 
know of a great many more that don’t, and 
are in search of things that will grow the 
two blades of grass, here is the kink. 

W.S. Rogers. 
_eepe- 


Personal. 


Our well-known contributor on foundry 
matters, Mr. Simpson Bolland, has accepted 
the position of foreman of foundries, offered 
him by J. B. & J. M. Cornell, of New York. 
The position is a responsible one in every 
way, and we congratulate Mr. Bolland on the 
preference given him. 





o_o 
Russian petroleum is gradually finding its 
way into India, to the exclusion of the Amer 
ican product. More than three times as 
much Russian petroleum is sent to India as 
In 1887, 25,000,000 gal- 
lons of American oil went to India ; 
only 20,000,000. 
——_+e—____ 
takes a 


Was ten years ago. 
in 1888, 


If 
steamers Of the present lying at their docks, 
into the 


one look at the large ocean 





he will see them projecting out 
stream several feet, where they are in danger 
from passing craft. It is apparent that the 
docks of New York must. be altered 
modern conditions, 


to suit 


2: <i e 
shaft without 
keys, have caused a good many stoppages in 
the of 
Those who have been annoyed by their fail 
ure to hold, will never be likely to favor 
such means of joining shafts. 


Compression couplings, 


American section the Exposition. 





8 tele 
The navy department is about to make ex 
periments with coil boilers, with a view to 
The manufactur- 
ers of four coil boilers have been notitied of 


their use in naval vessels. 


an intention to test their inventions. 


— came 


There isa very noticeable decline in the 
number of emigrants arriving in this country 
for a year past. 

siiainaneaadpullii imi 

It is said that 40,000 cubic feet of 

natural gas are equal in heat-creating power 


about 





The Edoux Lift in the Eiffel Tower. 
FROM A PAPER READ BY M. 
BEFORE THE PARIS MEETING 
CAL ENGINEERS, 


A. ANSALONI 
OF MECHANI- 


The Edoux lift is widely employed in 
Paris, the most important example hitherto 
constructed having been erected in 1878 in 
one of the towers of the Trocadéro, The cylin- 
der is vertical and about 230 feet long, neces- 
sitating the excavation of a deep pit to receive 
it. For balancing the lift very large ropes 
are required, inasmuch as they have to be 
equal in weight to half the volume of water 
displaced by the piston. In the erection of 
the lift in the Eiffel tower, between the 
second and third platforms, both the above 
inconveniences have been obviated by an inge- 
nious arrangement. Instead of effecting the 
ascent of 525 feet feet in a single flight, which 
would have been difficult to manage and 
sadly inefficient, the trip has been divided 
into two equal flights by a midway platform, 
and there is one cabin for each flight. The 
two cabins counterbalance each other, being 
connected by means of four steel-wire ropes, 
which pass over pulleys above the third main 
platform. One cabin travels up and down 
the lower half of the trip, a height of 2624 
feet, whilst the other travels through the 
same distance in the upper half. Traveling 
in opposite directions, the two cabins thus 
meet and part at the midway platform, where 
the passengers brought up by the lower 
cabin change into the upper cabin, in which 
they complete their upward trip to the third 
main platform. The cabins are both 
guided by one central vertical column ex- 
tending through the whole 525 feet height 
of the lift; and also by two smaller columns, 
each of which is half this height, the one on 
the left rising from the second main platform 
to the midway platform, and the one on the 
right from the midway platform to the third 
main platform. The upper cabin is carried 
on two hydraulic rams of 12.6 inches in diam- 
eter, working in cylinders of 14.96 inches in 
diameter. To shelter them from the action 
of the wind, the rams are arranged to work 
within the upper guiding columns, within 
which also work the ropes that carry the 
lower cabin. ; 


two 


The cylinders and rams are of 
steel plate riveted, except a portion of the 
length of the rams, which is made of. cast- 
iron, in order to obtain the extra weight 
necessary for lifting the suspended cabin 
with its The bottoms of the 
hydraulic cylinders hardly protrude below 
the floor of the second main platform. 

The sectional area of each ram is 124 square 
inches, or 248 square inches for the two; and 
their weight is 42,330 pounds. Supposing 
the lower or suspended cabin to be empty, 
and to balance only the dead weight of the 
upper cabin, and that the latter be loaded 
with 8,800 pounds weight of passengers, then 
in starting from the midway platform, the 
pressure required under the rams to corre- 
spond with the unbalanced load should be 
equal to 42,380 + 8,800 


passengers, 


51,130 pounds. 
The water being supplied by a reservoir 525 
feet above the bottom of the cylinders, gives 
a pressure of 2274 pounds per square inch at 
starting. On the combined area of the two 
rams, the total pressure accordingly amounts 
at starting to 2274 248 = 56,420 pounds; 
and the difference, or 56,420 — 51,130 = 5,290 
pounds, represents friction and loss of head. 
As the rams rise out of the cylinders, their 
weight increases while the head diminishes; 
but the balance is maintained by the increas- 
ing length of the ropes on the other side. 
The four ropes weigh together 58} pounds 
per foot, or 53% « 525 - 
the total height. Their net sectional area is 
about 154 square inches. Taking the weight 
of the lower cabin full of passengers at 18,740 
pounds, the maximum load to be supported 
by the ropes is 28,220 + 18,740 = 46,960 
pounds, or 3,030 pounds per square inch of 


28,220 pounds for 


section of steel wire, which has a breaking 
strength of upwards of 140,000 pounds per 
square inch. Hence the apparatus is per- 
fectly safe. 

In order to dispel all misgivings, the Back 
man brake will be applied on each side of the 








to one ton of anthracite coal. 


suspended cabin. In this plan, a drum turn- 
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ing on a vertical spindle works up and down 
within each guiding column of the lower 
-abin, like a long-pitch screw in its nut, be- 
ing threaded helically, so as to gear witha 
corresponding helical rib fixed on the inside 
of the column. Round the drum thread are 
spaced a series of rollers running on the rib, 
which enable the drum to accompany the 
cabin up and down with scarcely any resist- 
ance. The top of the drum is turned conical, 
to fit into a corresponding hollow cone turned 
in a bracket attached to the cabin. Should 
the cabin fall, it would quickly overtake the 
drum, because the latter has to run down its 
helical path, while the cabin is falling verti- 
cally; the cones then coming 
would cause friction enough to stop the drum 
from rotating; and the drum 
locked in, the column would support the 
cabin, and prevent its falling further. 

Water under pressure is the only motive 
power combining the precision and the ease 
of management required for lifts; and ac- 
cordingly, all the Tower lifts are worked by 
water, which is supplied by pumps placed in 
the bottom of the south pier. Those by 
which the four ground lifts are fed, pump 
the water through a pipe of 9.84 inches di- 
ameter into two cylindrical tanks, each 9 feet 
10 inches diameter and 23 feet long, placed 
onasecond platform. The two tanks are 
connected together by a pipe 19.69 inches di- 
ameter, from which four branches are led 
down to supply the cylinders at the foot of 
each pier. On leaving the cylinders, the 
water returns through underground pipes 
into the feed tank at the south pier, whence it 
is pumped anew into the upper tanks. The 
Edoux lift is supplied by two Worthington 
pumps, which deliver the water into a tank 
9.84 feet in diameter and 13 feet 
deep, placed on the third platform. 
A similar tank on the intermediate 
platform receives the discharge water, 
so that the pumps take their water 
from a height of 656 feet, and deliver 
it to a height of 918 feet. The cast- 


into contact 


being thus 





AMERICAN 





that some may have run across such cases, 
and the explanation may not be clear, so we 
will study it in the light of our studies on 
the action of inertia in modifying the distri- 
bution of strain and wear. 

In Fig. 1 is shown a pair of diagrams. 
The reciprocating parts are supposed to be so 
light as to be of no value for the purpose of 
equalization. Compression and lead are left 
out of consideration for the present. The inertia 
curves a band @ }' are drawn in, and aco b 
and «0% c' are the diagrams of effort on 
the crank-pin for the forward and backward 
stroke respectively. 

It is readily seen that the most severe shock 
on the pin is at admission, the inertia of the 
reciprocating parts being practically nothing. 
It will also be easily seen that the same side 
of the pin is presented to the blow of the 
steam each time, and that this side will be 
away from the cylinder, when the engine is 
on the forward center. 

Figs. 2and 3 have the same construction, 
only in Fig. 
supposed to be so heavy as to neutralize by 
their inertia about three-fourths of the total 
steam at the the stroke. 
It will be easily seen that the principal 
effort on the pin is caused by the momen- 
tum of the heavy reciprocating parts at 
the ends of the stroke. This effort will be 
exerted the same side of the pin at 
both ends of the stroke, and this will evi- 
dently be the near side of the pin ov the 
forward center. 

In Fig. 3 the elements of speed and weight 
half 
Both 
forces represented in Figs. 1 and 2 are pres- 


2 the reciprocating parts are 


pressure ends of 


on 


are so combined as to neutralize about 
the total steam pressure at admission, 


ent, but in about equal amount, and the gain 
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quently only a reciprocating movement. The 
other end revolves ina circular path with 
the crank-pin, and in general we should ex- 
pect that intermediate 
have a sort of mixed motion, partly recipro- 
cating and part Moreover, 
would think that 
the more reciprocating motion there would 


every point would 


circular. we 
the nearer the crosshead, 


be, and the nearer the crank, the more circu 
lar motion. This make the 
given out by the rod a somewhat complex 
matter, both amount and direction. 
Another thing which complicates the problem 


would force 


as to 
is the widely varying patterns of rods adopted 
by different engine builders. It hardly seems 
as if enough had been written on this subject 
to make it clear what the opinion of authori- 
ties has been on this point. It seems to be 
generally admitted that the connecting rod 
has a peculiar motion, and in various places 
we find mention of the bearing of this mo 
tion on the question of counterbalancing en 
gines. Mr. E. F. Williams* speaks in several 
places of ‘‘that part of the connecting rod 
which is centrifugal in effect,” and Mr. J. C. 
the 
weight of the rod must be regarded as ‘‘ con 
centrated at the crank-pin and revolving with 
it.” In the 
balance, Prof. Sweet { expresses a 
whether the part of the rod which has circu 
lar motion, in fact, the part spoken of by 
by Mr. Hoadley as ‘‘ concentrated at the pin, 
and revolving with it,” has the same effect in 
modifying effort on the crank-pin that the 
other reciprocating parts have, and Mr. C, L. 
Redfield | brings forward evidence to show 


Hoadley+ says that a certain part of 


counter- 
doubt 


course of a note on 


that its modifying effect is greater than Prof. 
Mr. Redfield also states in 
the same article that ‘‘ 


Sweet supposed, 
in a uniform rod two 











iron pipes are made extra strong to 

resist so great a pressure. 
——_ ae —_—_—_ 

Force in the Steam Engine and 

its Relation to Smooth Running. 





By Pror. JosepH TorREY. 


TWELFTH PAPER. 

The table given below shows the forces 
exerted on the crosshead guides when the 
connecting-rod is five, six and seven cranks in 
length. These forces are expressed in terms 
of the whole force From this 
table the magnitude of the force exerted in 
this way can be calculated for any other 
length of connecting rod if desired, but 
lengths other than those given are rare. 

We have now traced the force applied to 
the piston through the piston rod to the cross- 
head pin. We have seen how it is there re- 
solved into two components, one acting along 


transmitted. 


the connecting rod on the crank-pin, and the 
other downward on the guides. The next 
interesting point is the main bearings; but, 
before entering on the study of the forces 
acting at this point, I wish to call attention 
to a remark made by Mr. F. B. Rice in a 
recent number of the AMERICAN MACHINIST ; 
namely, that it has been a matter of frequent 
observation with him, that, in case of engines 
having very light reciprocating parts, the 
crank-pin is apt to show wear on one side. 
This side will be the one furthest from the 
cylinder when the engine is on the forward 
center. 

The second part of his remark was that if 
the reciprocating parts were made unduly 
heavy, the pin will show wear on the opposite 
side from what it did before, that is, on the 
side which is toward the cylinder when the 
am 
cases of the latter 


engine is on the forward center. I in- 
clined to think that actual 
kind are rather rare. There is, as will be 
shown, abundant reason Why, under some 
circumstances, it might be so, but compres- 
sion and lead modify the action so much, 
especially in single valve automatics, that 
curious that Mr. Rice’s 
have included so many 


It is probable, however, 


it seems somewhat 
experience should 
cases of this sort, 

















FORCE IN THE STEAM 


in uniform distribution of wearing force is 
very marked. 

It is obvious, however, that, leaving com- 
pression out of calculation presents the case 
in a way it would not be likely to occur, In 
each figure the compression curves are drawn 
in dotted lines, and also the corresponding 
change in the diagram of effort caused by 
the introduction of steam into the calcula- 
tion. 

It is hardly necessary, I think, to take 
more space to illustrate; but a study of the 
case, such as any one who has followed these 
papers can readily make for himself, will 
show that in each case compression could be 
so arranged (within limits as to the construc- 
tion of the engine) as to materially modify 
the objectionable features of either heavy or 
light reciprocating parts. It must be remem 
bered, also, that the cases represented in the 
three figures could be brought about by a 


simple change of speed. The inertia effects 
increase as the square of the number of rev- 
olutions per minute, hence doubling the 


speed would increase inertia four times, and 
Fig. 1 could become Fig. 2 by about doub 
ling the speed. The question is not, as has 
been sometimes considered, between ‘‘ heavy 
and light reciprocating parts,” but simply as 
that of 
weight which will give the best results as to 


to combination speed, steam and 
economy of construction, efficiency as a heat 


It 


this question alone with which we are con- 


motor, and good running qualities. is 
cerned, 

Several points need consideration before 
we proceed to the main bearings, and the 
first we will consider is the peculiar position 
of the connecting rod among the reciprocat- 
ing parts, 

The small end of the rod being pivoted in, 
the crosshead moves with it, and has conse- 
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thirds is centrifugal,” and that in a tapered 
rod, much more than two-thirds is centrif- 
On the other hand, Mr. Hoadley, in 
the article previously referred to, considering 
the case of a uniform rod in which the large 


ugal. 


end weighs one-tenth the weight of the whole 
rod, and analyzing the motion of the rod ina 
very clear manner, arrives at the conclusion 
that ‘‘a little more than one-third (0.34) of the 
rod” is centrifugal, and Mr. Williams speaks 
of the centrifugal part of the rod as ‘‘ one 
third or one-half,” no particular form of rod 
being specified—perhaps one-third for a uni 
form rod, and nearer one-half for a tapering 
Mr. Hoadley says that ‘if 
at the the 
may be greater, and may amount to one-half, 
(Italics mine.) 
The amount of 
just now is somewhat limited, but I believe 


rod. the rod be 


heavier crank end, proportion 


literature at my disposal 


the citations already made would embrace 
about all the positive statements I have seen 
on the subject, and I think all will agree 
with me that they are far from satisfactory 
as to uniformity or conclusiveness. The 
tiro-thirds 
for uniform rods, and perhaps one-half and 
than two-thirds for taper 
great to 

and that both 
reached by demonstrations founded on well 


difference between one-third and 


conside rably More 


ing rods, is too pass unnoticed, 


considering results were 


recognized principles, and depending on 
orthodox mathematics, is not an encourag- 
ing circumstance at the outset of our 
study. 


It may be that these eminent engineers 


think these matters are so well understood 


* See AMERICAN MAcuinist for June 6, 1885, 
+ See AMERICAN MACHINIST for Noy. 20, 1884 


t See AMERICAN MACHINIST? for Sept. 5, 
See AMERICAN MACHINIST for Sept. 26, 1885, 


1885, 





re 


the that not out of 
fifty of the younger engineers has a well- 
formed idea on the subject. 


venture assertion one 
I do not expect 
to be able to present anything that will be new 
to experts, but hope to succeed in either 
eliciting a clear and detailed exposition of 


the subject from some one competent to 
handle it, or stirring up the young engineers 
to study it out for themselves. It is our 


present task to present and examine the only 
demonstrations at hand, as to the reasoning 
involved, and We will also at 
tempt to test the agreement of the ultimate 
results when applied to the same case. Per- 
haps we may arrive at some new way of 


conclusions. 


handling the question. 

The two vital questions are: 

1. How can we find what proportion of the 
weight of a connecting rod is to be considered 
as concentrated at the crank-pin, and revolv- 
ing with it ? 

2. In what way is the centrifugal part of 
the weight to be considered with reference 


| to the equalization of effort on the crank-pin ? 


Con. Rod 
5 Cranks. 


Con. Rod 
6 Cranks. 


Con. Rod 
7 Cranks, 


Ordinate. 


Forees on Forees on Forces on 


Guides. Guides, Guides 
0 OO00 0000 0000 
1 0709 0683 0592 
2 . 1328 .1130 O97] 
3 1640 1380 . 1200 
4 1840 ~1550 . 1387 
5 1960 1640 1407 
6 2000 1660 1471 
a 1060 1620 1393 
8 1820 1500 1285 
9 144 1250 .1080 
10 0968 0766 OO7TS8 
11 OOOO 0000 0000 

<=> 





New Fire Escape. 


Some time ago the police authori- 

ties expressed a wish to have a fire 

4 escape, light yet durable in construc- 
tion, Which could be managed by one 
or at most two men, and they ap- 
proached Captain Shaw on the sub- 
ject, who invited a competition of 
the principal fire escape makers ; the 
result being that a machine made by 
Messrs. E. H. Bayley & Co., 42 New- 
ington Causeway, London, was se- 





b 


lected as the best out of four com- 


peting escapes. That machine, which 


may be worked by one man, we 
have had the opportunity of inspecting, 


and from its construction it appears to be 
capitally adapted for the work. 
is one of the usual construction, but consists 


The escape 


of only two ladders, which slide over each 
other, They are worked by means of a brass 
gearing, Which enables the upper ladder to 
be raised in one second to its full height of 30 
feet. Each ladder is trussed with steel wire 
rope, tested up to 80 ewt., which takes all 
the strain off the wood, the material being 
ash, as the toughest description of timber. 
A novel and important feature is the method 
of scotching the wheels. This is done in 
stantaneously by the man working the ma 
chine simply pulling a light chain, by means of 
which both 
It isthe intention to keep one ma 


wheels are scotched at the same 
time. 
chine at each police station, so that, on a fire 
alarm being received, one man can run the 
escape to the place of fire, and work it with- 
other 
only 10 feet, but, as observed above, in the 


out aid. The escape has a height of 
extended 
up to 80 feet, which is the average height of 


space of a few seconds it may be 


second floors, Although constructed very 


lightly, the escape will bear the weight of 
four thus combining lightness with 
We may add that 


executed a first 


men, 
strength. 
& Co, have 


the new escapes.—Jndustries, 


Messrs. Bayley 


order of six of 


4 a ae 

A dispatch from Maine reports the dis- 
covery of ‘‘a plumbago mine near Augusta. 
have been and 
The mine 
The road ran 
over a portion of the deposit, and the dirt 


Specimens analyzed 


nounced almost pure black lead. 


pro- 
was discovered accidentally. 


would not remain in place, 
the A mile square of 
land has been leased by Augusta men, and 
the mine is to be opened at once,” 


Digging down, 


mineral was found, 
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English gheo Fraction. 
An American interested in mechanical mat- 
ters is sure to see many things to interest him 
in English shops, but he will hardly conclude, 
we think, that English practice is better, if as 
good, as the best American practice. If the 
observer is accustomed to the use of tools he 
will very the small and 
moderate sized English lathe is deficient in 
the quality of convenience of operating, as 
compared with corresponding American 
lathes. When deal of shifting of 
tools and work is required, there is no ques- 
tion as to the ability of a workman to do 
more work with the American lathe. This 
appears to be because of the exercise of bet- 
ter judgment on the part of the American 
designer of lathes ; or it is because the matter 
is looked at differently in the two countries. 
Here it is considered thata twenty-inch lathe, 
for example, will very compara- 
tively, be used to turn work of that diameter, 
and that it is better to sacrifice something to 
the quality of handiness for use on smaller 
work. It might be urged that in large works 
there would be no oceasion to use a large 
(by comparison) lathe for small work. But 
this is conclusive only in a limited degree, 
because operations where ease of manipula- 
tion plays an important part must often be 
performed in a lathe of large swing. What 
is true in regard to lathes appears to be true 


soon conclude that 


a good 


seldom, 


in regard to other small belted tools. In 
larger tools this difference disappears, and 


some of the large English tools are excellent 
in their way. 

The standard English screw-cutting lathe 
has a lead screw one-half inch pitch, and this 


is held to be a convenience by those who have 


used both English and American lathes. It 
calls, more generally, for the use of com- 
pound gearing, but backing belts are un- 
known, as the nut will engage right for 
nearly all threads likely to be required, A 


cam motion is used to throw the tool back at 


the end of the cut, and forward when the 
nut is engaged with the lead screw, without 
disturbing the handle for regulating the 
depth of cut. A lathesman will cut screws 
faster with an English lathe than with ours, 


when a backing belt is used. This appears 
to us, from observation, to be true, and we 
know of one instance in which an American 
—a mechanic—in business in England, has 
purchased American lathes, specifying that the 
lead screw should be two threads to the inch. 

English manufacturers cannot keep to the 
manufacture of a standard line of machine 


tools, as in America, but are continually 
called upon to make changes to suit the 
specifications of buyers. When orders are 


of considerable magnitude the matter is very 
commonly, on the part of the purchaser, 
placed in the hands of an engineer, who pre- 
gets prices and looks 
The ser- 


pares specifications, 
after material and workmanship. 
vices of the professional engineers are in much 
greater demand in England than in America. 
There are fewer men there than here who 
believe they know something about every- 
thing, and there does appear to be the 
same confidence in the ability and intention 
of the manufacturer to make what is best in 
his line. While there may be advantages in 
the English system of buying tools to outside 


not 


specifications, there are also disadvantages. 
The manufacturer is not so likely to study 
out improvements, and more time is required 
for filling orders. 

English business men are enubled to doa 


good deal of business because they employ 
good subordinates, and trust them to manage 
their departments. Both business men and 
workmen work hours and 
England than in the United States, and as a 
The English 


mechanic rather do with less money and work 


less days in 


less 
consequence hold out longer. 


easier. 

In some large shops, where piece-work 
the rule, the to work no 
harder, except in some special 
than the same kind of workmen work by the 
day in Americ: With the shorter hours 
and easier working in England, there 
be a very material difference in the quantity 
of the work turned out by a workman in the 
two countries. 


workmen appear 


instances, 


must 
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It is a mistake to suppose wat the price | 


of general machine tools is less in England 
than in the United States; that is, first class 
tools. This may be the case in special in- 
stances, but generally speaking the English 
tool builder gets, in good times, quite as good 
prices as similar tools are sold for in the 
United States ; and they cost him just about 
the same to build. At the present time, for 
example, machine tools are cheaper here 
than there, and this, coupled with the fact 
that it is just pow difficult to place orders in 
England for tools, except on long time, has 
resulted, to our knowledge, in the of 
American tools. 

Special tools are used a great deal in Eng- 
land ; on large work English manufactures 
have an advantage in this respect. In smaller 
work, jig work and the like, the reverse ap- 
pears to be true. We have seen jig work 
done in large shops in England, that was not 
only incomplete, but that required a shifting 
of the work which would never be tolerated 
here. At the same time these shops were 
supplied with many large, special tools al- 
most unknown here, and with conveniences 
for handling heavy work that we have never 
seen equaled in America 

The English shopman is hardly as reliable 


sale 


as his American contemporary, so far as 
working steadily is concerned. He takes 


more days off, his option to do so not being 
seriously questioned. He is also very tena- 
cious of what he considers his rights, one of 
which is not to be hurried, and another to do 
nothing he is not hired to do. If he is a 
lathesman he could by no means be persuaded 
to work a week at the bench, in an emergency. 
the American shopman usually 
glad of the opportunity to broaden his field 
of usefulness, with the idea that knowledge 
gained in this way will come into play some 
day, the English shopman will quit his job 
before he will work out of what he considers 
his sphere. It is not uncommon in America 
to see a shopman, with acarpenter perhaps 
to help him, putting up the countershaft for, 
and setting some tool which he 
In England millwrights must 
lathesman does not know how to do it, and 
he does not want to know how. Insisting 
upon his doing it would quite likely empty 
the shop of men. The course of the Eng- 
lish workman does not tend to make mechan- 
ics, but perhaps—though we question it— 
it tends, as is claimed, to make better special- 
ists in the different lines of the machine 
industry. 


is 


has to run. 
do this. <A 


———— pe 


Prices and Adulteration. 


The Pennsylvania Board of Health at a re- 
cent meeting considered the question of the 
adulteration of food, regarding which some 
very interesting points were brought out. It 
seems that the poor, who usually buy their 
supplies in small quantities, suffer most from 
food adulteration, because they feel com- 
pelled to seek the cheapest articles, and are 
likely to be attracted by premiums or alleged 
valuable presents given away to purchasers 
—these premiums and presents apparently 
being one pretty adulter- 
ated It was declared that much of 
the food sold in packages of various kinds at 
the groccries are almost absolutely worthless 
as articles of food, if, indeed, they do not 
contain poisons, It is on record that pepper 
has been adulterated in the State of Michigan 
to the extent of 99 per cent. One member 
said that a Philadelphian had told him that 
when in the spice manufacturing business he 
had a great runona certain grade of black 
pepper, which was composed of Red African 
pepper, 5 pounds; black pepper, 10 pounds; 
pulverized water crackers, 85 peunds. A 
few statistics of adulteration which were said 
to be general, were offered 
as follows : 


good evidence of 


goods, 


at a recent meet- 
Ground coffee adulterated, 
spices, 66 per cent. 


ing, 


45 per cent.; ; low grades 


of sugar, 20 per cent.; teas, 48 per cent.; 
sirup, 50 per cent.; cream tartar, 44 od 
cent.; baking powder, 44 per cent.; bread, 

per cent. We may add to this that man 
who think to avoid buying adulterated 
coffee, by purchasing it unground, may get 


a large proportion of artificial berries which 
have been stamped out in dies from a paste 





of 








made various substances other than 
coffee. 

This adulteration of foods is undoubtedly 
much more general now than formerly, and 
to a great extent accounts for the reduction 
in prices which has taken place in many 
lines of goods. By similar methods a large 
proportion of textile fabrics are greatly adul- 
terated and reduced actual value and 
wearing qualities, in order to compete in 
price, the effect being that the consumer 
really pays a higher price in many instances 
for a given actual value than when the goods 
were sold at twice the price per yard. Al- 
most any lady who has been buying dry 
goods for twenty-five or thirty years will 
testify that certain fabrics sold now at one- 
half or one-fourth the price per yard that 
they sold for formerly, are so much inferior 
in quality, and less durable in use, as to be 
actually more expensive. And there are to be 
seen enough garments and pieces of cloth 
made in the old times of which they speak, to 
prove that their opinions are not the result of 
imagination,or of the natural tendency to think 
the old times the best, but have a substantial 
foundation in fact. This is a matter which, 
by the way, seems to escape the attention of 
those statisticians who are continually telling 
us how much cheaper the necessaries of life 
are now than formerly. Numerous instances 
an be given in which the quality of a cloth 
known by a certain name has so deteriorated 


in 


as to be no longer recognizable, and, 
course, correspondingly reduced in price, 


while a quality of goods which competent 
judges pronounce to be identical with that 
sold in former times, is made, and sold under 
amore high sounding name, and at as high 
price as the original goods brought. 


PIONS ans) 
ese WERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 











(3805) H. P. F., Boston, Mass., writes: 
Please state the highest speed, and the number of 
revolutions of a stationary engine. A.—We be- 
lieve the highest piston speed of a stationary engine 
that we have seen recorded is 1,200 feet per minute; 
the number of revolutions and the maker’s name of 
the engine we do not remember. A small engine at 





the Delamater Iron Works used to be run at 1,200 
revolutions per minute. 
(806) F. F., Philadelphia, Pa., writes: 


Will you kindly tell me where cuts of working 
drawings of sleeping, parlor, and ordinary pas- 
senger cars may obtained? Also, where can 
drawings of passenger locomotives be obtained ? 
A. You will find working drawings of cars in the 
* Car Builders’ Dictionary.””. Drawings of locomo- 
tives have been published from time to time in the 
AMERICAN MACHINIST. If- you require more com- 
plete general plans, you will have to obtain them 
from locomotive builders. 

(807) ‘‘ Inquirer,” Phillipsburgh,N. J., asks: 
Would you advise a man now 33 years old, who has 
had 12 years’ practice in running stationary engines 
with fair an apprenticeship in a 
machine shop, and would he better himself much 
financially by doing so? Would he find difficulty to 


be 


success, to serve 


get a place in a steam engine works? A.—We 
should not advise apprenticeship at that age. 


Stationary engineers are paid about the same wages 
as machinists, and we do not see prospects of your 
bettering yourself by learning another trade. You 
ean find by inquiry how easily you can get a chance 
in steam engine works. 

(308) W. J., Ohio, writes: A 
few e had a boiler explosion—boiler 
of 25 horse-power, of the fire-box type. On exami- 
nation of the pieces, we find that there were some 
or eight stay-bolts removed, and the holes 
plugged up near the mud ring, and in some places 
the iron was as thin as 4 inch. Around some of 
the bolts the sheet was cracked, or rather showed 
old cracks around the stay-bolts thus (*). The 
forward end was carried some 200 yards, and to 
a height of 75 feet, while the fire-box went at a 
right angle from that, and rolled on the ground for 
about the same distance. Could all of this occur 
with a pressure of 65 pounds, and without a hot 
crown sheet? A.—From the description you give 
of the boiler, the only wonder is that it did not let 
go at less than the pressure named. That pressure 
is more than ample to scatter the parts as you de- 


Washington, 
days since, w 


seven 
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(309) P. F., Jeffersonville, Ind., writes: 
We are going to put up anengine 12’’x20’’; itis 
to make 120 revolutions. The governor is made for 
135 revolutions; how can I change it so as to make 
it suitable for 120 revolutions? The pulley on the 
governor is 11inches diameter, and on the main 
shaft we have a pulley 74% inches diameter. A.— 
We do not understand what kind of governor 
you are using, but it seems to us that it should be 
run at the speed for which it was designed, and if it 
worked well on the engine making 135 revolutions, 
and it is desirable to change the number of revolu- 
tions of the engine to 120, then we should either 
change the yulley on the governor, or the one on 
the shaft,so as not to change the speed of the 
governor. 2. The pulley on the engine is 8 feet di- 
ameter, and since the driven shaft has to make the 
same number of revolutions as the engine, we shall 
require an 8-feet pulley on this shaft. I do not 
approve of this. Do you? A.—We do not see any 
objection to having the same size of pulley on the 
driven shaft as there is on engine shaft; it will not 
interfere with the transmission of the power. But 
we cannot see any good reason for changing the 
speed of engine from 135 to 120 revolutions; the 
former speed is slow enough for the size of engine; 
in fact, an increase of speed would have given 
better results, provided the engine is fairly loaded. 
8. The engine will be placed about 60 feet from the 
boiler; what size of steam pipe will I require? A. 
—About 3% inches inside diameter. 4. Near the en- 
gine I intend to use a drum for the condensed 
steam; what size should it be? A.—It should be 
equal to about 34 or the whole capacity of the cyl- 
inder. We suppose you intend to use this drum for 
a trap; if so, the following arrangement will be 
better. If the steam pipe is placed underground, 
then a portion of this pipe near the engine will 
probably have to be turned upwards; this portion 
of the steam pipe we should make about % an 
inch larger in diameter, so as to decrease the veloci- 
ty of the steam. Directly under this upright portion 
of the pipe we should place a steam trap, of which 
there are many good ones in the market. Decreas- 
ing the velocity of the steam near the engine will 
have a tendency of separating the water from the 
steam, and give it a greater freedom of flowing 
into the trap. A similar arrangement may be used 
when the steam pipe is run overhead. 5. The grate 
bars are 19 inches from the bottom of the boiler; 
we will have to burn wood and sometimes shavings; 
I think the grate bars should be 30 inches from the 
bottom of the boiler; what say you? A.—You are 
right. 6. What should be the steam pressure in the 
eylinder? A.—That will depend on the amount of 
work the engine has to do. 7. What is the striking 
force of a weight of 1,200 pounds, drop 60 feet? A. 
—See answer to Question 240, in our issue of June 
6th, 1889. 
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list. All kinds of Rubber Goods at low prices. John 
W. Buckley, 156 South street, New York. 

The Holly Manufacturing Company. of Lockport, 
N. Y., will send, on application, their pamphlet il- 
lustrating pumping machinery and reports of duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by writing 
to The Hornell Iron Works, Hornellsville, N.Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

** Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘New Handy,” mailed at 50c each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any voruine. AMERICAN Ma- 
CHINIST Pus’G Co., 96 Fulton st., New York. 

“Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including July 18, 1889 issue, 81 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 

*““Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 96 articles 
have thus far appeared up to and including the 
July 25, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















R. J. Chaney will build an iron foundry at Thomas- 
ville, S.C. 


The car shops at Butler, Ind., were recently de- 
stroyed by fire. 


J. Phillips will build a foundry and machine shop 
at Cedartown, Ga. 


W. T. Adams contemplates building boiler works 
at Chattanooga, Tenn. 


M. B. McSweeney is interested in building a cot- 
ton mill at Hampton, S. C. 


Pearson, Hutton & Co., Lexington, Tenn., will es- 
tablish a lumber planing mill. 


E. L. Lyndon is interested in building a machine 
shop and foundry at Athens, Ga. 


I. L. Gamewell will rebuild his machine shop, re- 
cently destroyed by fire at Atlanta, Texas. 


The wrought-iron pipe and tube manufacturers 
have agreed to make an advance in prices of 2% per 
cent. 


The Chattanooga (Tenn.) Electrical Street Rail- 
road Co. will extend their road ten miles during the 
next year. 


H. F. Gray, of Galveston, is organizing a stock 
company, to erect an electric light plant at Browns- 
ville, Texas. 


The Black Diamond File Works, Philadelphia, 
-a., are erecting additional buildings, and adding 
new machinery. 


The Bauer Cooperage Co., Erin, Tenn., are re- 
building the cooperage works, recently burned with 
a loss of $12,000. 

G. W. Hardee and others, Houston, Texas, have 
incorporated the Liberty County Lumber Co., with 
$30,000 capital stock. 

Robert McCart, William Barr and others have or- 
ganized a $100,000 stock company, to build a woolen 
mill at Fort Worth, Texas. 

A company with a capital stock of $100,000 is es- 
tablishing brick yards and a saw mill on Fidalgo 
island, near Tacoma, W. T. 

It is reported that a 50,000 dollar company has 
been organized at Chattanooga, Tenn., to manufact- 
ure the Johnson steam pump. 

The Sterling Steel Works, Demler, Pa., are about 
to enlarge their plant, the capital of the company 
having been increased $50,000. 

The St. Louis & San Francisco Railroad Co. will 
build machine shops at Fort Smith, Ark., if the 
citizens will contribute $13,000, 

Enochs Bros., Jackson, Miss., are building a saw 
mill and wood-working factory, and Z. W. Johnson 
has erected a saw mill near that place. 

The Alabama Car and Foundry Co. has been or- 
ganized at Anniston, Ala., with a capital of $200,- 
000. Buildings will be erected at once. 


The Crescent File Company, Wilkesbarre, Pa., 
have commenced work on their new plant, and ex- 
pect to be in full operation by October 1. 


John T. Bellamy contemplates organizing a stock 
company to put his cotton mill at Enfield, Ala., in 
operation, and add some new machinery. 


The Ball Engine Co., Erie, Pa., are increasing 
their plant, the increase being a necessity in order 
to enable them to keep up with their orders. 


The Hon. U. A. Woodbury, of Burlington, Vt., 
and Charles Stimets, of New York city, have bought 
timber lands at Murphy, N. C., and will erect saw 
mills. 


The Pioneer Lumber Co., of Mount Olive, N. C.. 
has been organized by W. P. Hall, B. A. Griswold 
and J.D. Aaron. Saw and planing mills will be 
built. 


The rolling mill of the Straight Fiber Iron Com 
pany, at Chicago, Ill., which was destroyed by fire 
nearly a year ago, will be rebuilt on a larger scale. 


The Foote & Tuber Lumber Co., of Atlanta, Ga.., 
have purchased the plant of the Dooley Lumber 
Co. at Wenona, Ga. The works will be repaired 
and improved. 


A stock company is being organized, to establisha 
cotton factory at Front Royal, Va., and $40,000 have 
already been subscribed. Davis is inter- 
ested. 


George 


The State Farmers’ Alliance, J. J. Critentun, 
local agent, have purchased the Coleman gin plant 
at Florence, Ala., and will use it for a bagging 
factory. 

The Dayton Pump and Hardware Manufacturing 
Company, recently reported as being incorporated 
at Dayton, Tenn., have their new factory buildings 
well under way. 

The Oakdale Mfg. Co., Jamestown, N. C., are 
building a new cotton mill, and will add new ma- 
chinery to increase capacity one-third. Electric 
lights will be put in. 

-arsley & Wiggins, Wilmington, N. ©., whose 
planing mill and factory were burned recently, will 
rebuild at once, putting in a full line of sash, door 
and blind machinery. 

John D. Belanny, Wilmington, N. C., is president 
of the Industrial Mfg. Co., organized for the manu- 
facture of veneering, crates, baskets, butter dishes, 
etc., and the canning of fruits, vegetables and 
oysters. 

The Pillings Manufacturing Co. has been chartered 
at Baltimore, Md., by G. T. Pillings, J. H. Phillips, 
Daniel Hockaday and others to manufacture en 
gines, boilers and other machinery. The capital 
stock is $100.000. 

The Duquesne Electric Construction Company, 
of Pittsburgh, Pa., has been chartered, with capital 
stock of $600,000. The incorporators are Pittsburgh 


men. The company controls a new system of 
electric railway. 

H. G. Hall, of Shelby, N. C.. J. F. Jones, of 
Blacksburg, and others, have organized the J. G. 


Hall Manufacturing Co.; capital stock, $5,000. They 
will start a saw and planing mill and wood-working 
factory, at Blacksburg, S. C. 

Carnegie, Phipps & Co., of Pittsburgh, Pa., have 
recently commenced the manufacture of pressed 
wrought-iron turn buckles, and are at present pre 
pared to furnish sizes from 1 to 14 inches. Other 
sizes will be added as rapidly as possible. 

The Chicago Hot Water Boiler Co. has been incor 
porated, to manufacture fixtures for heating build 
ings. The incorporators are Elijah J. Devens, 8. 
M. Elvin Crane, Benjamin F. Richolson and Wm. J. 
Bowerman, and the capital stock is $250,000, 

The town of Princeton, Mass., has exempted from 
taxation for ten years all property connected with 
the new enterprise for the manufacture of orange 
box shooks and spool material. Mr. C. F. Eaton 
will at once begin the erection of a steam mill. 

The firm of Littlefield Bros., manufacturers of 
thread, yarns, and warps, at Pawtucket, R. I., has 
been incorporated as the Littlefield Manufacturing 
Co., with A. H. Littlefield, president; A. H. Little 
field, Jr., secretary, and E. N. Littlefield, treasurer. 

There is water-works agitation in Camden, Ark.: 
Nashville, Tenn.; Statesville, Tenn.; Fond Du Lac, 
Wis.; Charleston, W. Va.; Long Island City, N. Y.; 
Antigo, Wis.; Rock Hill, 8. C.; Allegheny, Pa.; 
Tekamah, Neb.; Mason City, Iowa; Washburn, 
Wis. 

The Canada Pipe and Foundry Company, of 
Montreal, has been incorporated, with a capital 
stock of $100,000. The objects of the company are 
the manufacturing of gas, water, and soil pipes, 
and all descriptions of cast-iron and other pipes, all 
descriptions of castings, etc. 

Messrs. Hoopes & Townsend, nut and bolt manu 
facturers, of Philadelphia, have purchased the nut 
and bolt plant of the Hare & Morgan Company, of 
Wilmington, Del., which company failed a short 
time ago. The Wilmington works will be operated 
by the Hoopes & Townsend Company. 

The New York capitalists who recently leased the 
iron works of the Philadelphia & Reading Railroad 
Company, at Reading, Pa., have ordered Edward 
Gough, of Allentown, to build a complete mill for 
rolling steel into wire rods, exactly like the one 
which the lowa Barb Wire Company is building at 
Allentown. 

The Electric Gas Machine Company, of Castleton, 
Rensselear county, N. Y., was incorporated recent- 
ly to manufacture and sell ‘electric’? gas. The 





capital stock is $200,000, divided into 4,000 shares. 


The incorporators are James W. Tallmadge, of Bos- 
ton; John W. McKnight, William A. Brown, Ephram 
K. Bradbury and William W. Wood, of Castleton; 
and James Purcell, of Valatia. 

The Railway Track Cleaner Manufacturing Co., 
of Minneapolis, Minn., has been incorporated, for 
the purpose of acquiring and developing the patent 
rights allowed to Henry H. Kryger for invention 
for the removal of snow from railroad tracks. The 
capital stock is $500,000. The incorporators are 
Thomas J. Canney, Henry Kryger, Frank 8. Conney 
and Fred. Kryger, all of Minneapolis. 


The Standard Woolen Company, which will oper- 
ate the Home Woolen Mills at Beacon Falls. Conn., 
has been incorporated, for the purpose of manu- 
facturing yarns, knit or woven fabrics of any kind, 
and cloth goods of every description, composed 
wholly or in part of cotton, wool or silk. The capi- 
tal is $18,000, divided into 720 shares, of which C. J. 
Bodfish, H. I. Buttery and Fred. take 240 
each. 


Kitchen 


The following new enterprises are reported at 
Bryson City, N. C.: Arthur Coffin & Co. are building 
asaw and planing mill, and a factory for making 
insulator pins. McDonald & Fenson, of Alpena, 
Mich., will build a sash, door and blind factory. 
Ohio parties will likely build a veneering mill, and 
Hill Bros. & stave mill. The Tuckasegee 
Lumber Company is building a saw mill on Clarke 
creek. 


co. & 


-» The Lane Manufacturing Company is making ex- 
tensive improvements at its plant in Montpelier, Vt. 
A new iron foundry will be erected, 60 by over 100 
feet. The old foundry, 60x84 feet, will be used as an 
enlargement to the machine shop. A structure 84x30 
feet is to be erected for a steam plant and chipping 
room. All will be of brick, with metal roofs. Next 
spring a large brick blacksmith shop, 50x60 feet, will 
be built. 


East Dubuque, Ill, is to have a new manufactur- 
ing establishment, known as the Dubuque Radiator 
and Iron Company, with Geo. G. Ferguson, presi- 
dent, and Charles Hooper, secretary. It has a capi 
tal stock of $50,000, and will employ thirty men. 
The company will occupy the old Burt factory. 
They will put in two sixty horse-power engines 
They will manufacture steam radiators, water pipe 
and other metal goods. 


The articles of incorporation of the Omaha, Lin- 
coln & Gulf Railway Company were filed in the 


office of the Secretary of State recently. The 
capital stock is $12,000,000. The northern terminus 
of the proposed railroad is at Omaha, and the 


charter provides for a line through Douglas, Sarpy, 
Saunders, Lancaster, Otoe, Johnson, Gage 
and Jefferson, in Nebraska. and thence southwest- 
erly to Bryerton, Texas. The length of the pro 
posed line is 1,200 miles. 


Cass, 


Henry R. Worthington, New York, has issued a 
large circular of the Worthington pumping engines. 
It isan Exposition circular, being printed in both 
French and English, and contains cuts and descrip- 
tive matter relating to these engines, with diagrams 
from steam and water cylinders. There is also a 
plan of the Exposition, a representation of Eiffel 
Tower, etc. The catalogue is finely illustrated and 
printed, and contains, in addition to description of 
pumps, matter of interest to engineers and others. 

A company of Bethlehem (Pa.) capitalists propose 
to erect zine roller mills at Joplin, Mo. The new 
plant is to be located near the zine smeltery, and 
the work of breaking ground for the buildings has 


begun. The company has been regularly organized 
and chartered under the laws of the State of Mis 


souri, under the name of the Empire Zine Co., and 
with the following officers: A. Hecksher, president; 
J. P. Wetherill, vice-president; W. C. Wetherill, 
general manager; Capt. Dwyer, superintendent of 
mines; J. H. Troutman, treasurer; T. L. 
secretary, and A. Brantigam, cashier. 

The Paige Tube Company, of Warren, Ohio, is a 
corporation organized under the laws of Ohio, with 
a capital of $200,000, with the following officers: O. 


Thomas, 


C. Barber, president; David R. Paige, vice-president; 
Albert T. Paige, treasurer; J. H. Faxon, Jr.. secre 
tary; and Thomas J. Bray, superintendent. The 


company is now very busy making alterations and 
improvements in the old plant of the Warren Tube 
Company, and expects to be in condition by October 
next to make and supply all sizes of lap and butt 
welded iron and steel pipe, and also to supply com- 
pressed steel tubing, having polished surfaces both 
inside and outside, and perfectly cylindrical and 
true to size and gauge. 


The Canadian Government has recently placed 
the following metals and metal manufactures upon 
the free list for importatlon into the Dominion : 
Wire of iron or steel, Nos. 13 and 14 gauge, flattened 
or corrugated, used in connection with a machine 
known as the wire grip machine, for the manufac- 
ture of boots and shoes and leather belting, to be 
used for those purposes only in their own factories. 
Plow plates, boards and land sides. Wire of iron 
or steel, galvanized or tinned or coppered, or not, 
of No. 16 gauge or when imported by 
manufacturers of wire cloth, wire-work brushes, 
pianos and plated ware, to be used for these 
purposes only in their own factories. Steel of 
No. 12 gauge and thinner, but not thinner than 
No. 30 gauge, when imported by manufacturers of 
wire cloth, wire-work brushes, pianos and plated 
ware, to be used for these purposes only in their 
Steel of No. 12 gauge and thinner, 
but not thinner than No. 30 gauge, when imported 
by manufacturers of buckle, clasp and ice creepers, 


smaller, 


own factories. 


to be used for these purposes only in their own 
factories. 
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Mac hinists’ “Supplies and Iron. 





New York, Aug. 3, 1889. 
Iron—American Pig.—The general condition of 
the market continues to be good, there being a good 
demand for standard brands, with a prospect that 


supply and demand will be pretty evenly balanced. 
We quote, Standard Northern’ brands, No. 1 
Foundry, $17 to $18; No. 2, $16 to $16.50. Southern 


No. 1. $16.50 to $17; 
$14.50 to $15.25. 


brands, No. 2, $15.50 to $16; 


Grey Forge, 








* WANTED * 


* Situation and Help’? Advertisements only inserted 
inal this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach v8 not later than Saturday morning for 
the ensuing weck’s issue. 





An experienced mechanical draftsman wants a 
position. Address C. V. H., AMERICAN MACHINIST. 

Position wanted in Chicago’ by a machine shop 
superintendent. Address Box 9, AM. MACHINIST. 

Mech. draftsman, with six years’ shop experience, 
wants position. Address N. T., AM. MACHINIST. 

Machinists and moulders wanted at once; 
work, within 10 miles of New York city. 

*Milo,’” AMERICAN MACHINIST. 

Wanted—A first-class sheet-brass worker; one ac- 
customed to stamping and spinning lamp work; 
good pay to right man. Metal Worker, Am. Macn. 

Wanted—Several rapid, accurate men on small 
special tools. Extra price for exce ‘ptional men, The 
S. S. White Dental M’f’g Co., Prince’s Bay, 

Wanted—A good salesman, to sell on commission 
the Combination Pump and Heater, the most eco- 
nomical and reliable boiler feeder in use. D. E. Rice, 
Detroit, Mich. 

Wanted—Position as superintendent with manus 
facturing company by A 1 draftsman with large ex 


engine 
Address 


perience in agricultural implements, Address 67 
21st st., Detroit, Mich. 


Wanted—First-class machinists. None others need 
apply. Wages $2.25 per day of 10 hours. with chance 
for advancement if found worthy. The Pond Ma 
chine Tool Co., Plaintield, N. J 

Wanted—A draftsman, fully 
sign and work up experimentally a type writer. 
None but experienced man need apply. Address, 
stating reference and salary, E., AM. MACHINIST. 

Wanted—A good draftsman, familiar with shop 
practice, capable of designing stationary engine 
work, and making detail working drawings ; a per 
manent position to competent and steady man. 
Address Box 10, AMERICAN MACHINIST. 

Wanted—Foundry foremman, copetent to take 
charge of a foundry doing architectural and general 
floor and bench work; will have charge of fifty 
moulders. A good salary will be paid a first-class 
mech, None other need apply. Foundry, Am. Maca. 


competent to de 








1. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Cheap 2d h’ d Lathes S& Drills. Ss. "7 York, Clev. 
Koopman’s Scales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 
New catalogue of engineers’ specialties free. 


Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

For Sale—A small machine shop; excellent open 
ing. Asbury, Grieder & Co., Roanoke, V 

Designs and working drawings for special ma- 
chinery, tools, ete. attended to by experienced 
draftsman. * Draftsman,”? Box 107, Am. MACHINIST. 

Engine ers wanted to se ond. their addresses and re- 
ceive free a 2 ce nt book,**Hints and Suggestions for 
Steam Users.’’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To buy sec ond-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & P lucker, 6th and Culvert Stree ts, 
Cincinnati, O. 

For Sale—A well-equipped shop and foundry in 
Ohio, doing a good business; satisfactory reasons for 
selling; price, $25,000; terms easy. Address High 
Speed Engine, care AMERICAN MACHINIST. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 


Foot Lathe. 


cular to Pittsburgh Boiler Scale Resolvent Co. 
Pittsburgh, Pa. 
Worcester (Mass.) Polytechnic Institute, trains 


Mechanical, Civil and Electrical Engineers, Chem 
ists, Draftsmen. New and finely equipped laborato 
ries and shops. H.T. Fuller, Ph. D., Pres. of Faculty. 

Wanted - Party with capital or established shop, 
to join advertiser in the manufacture of milling ma 
chines for the market. Secretary, P. O. Box 838, 
Hartford, Conn. 

Wanted—To sell patent or have manufactured on 
royalty, lathe chuck illustrated in Am. Macuinist, 
Sept. 22d, 88. This is a thoroughly practical tool, 
and in demand, and well worth investigation. Ad- 
dress Chuck, care AMERICAN MACHINIST. 

For Sale—Machine shop and foundry in City of 
Big R: ipids; 7,000 oe. Also an electric light 

slant of 40 are lights; best water power in the State; 
Coainess prosperous and well established; reason 
for selling is that the estate must be settled up. For 
varticulars address Lois A. Hudnutt, Administratrix, 
sig Rapids, Michigan. 


FLEXIBLE METALLIC FILLET 


” 
¥% For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 








Eetablished 1582. 


BRADLEY’S 


POWER HAMMERS 


The BESTin the WORLD 
RUN BY BELT. 





BRADLEY'S 
HELVE HAMMER 





BEAUDKY 8 
UPRIGHT HAMMER. 


Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 
HAMMERS 


and men fully 
employed and 
reduce the cost 
of production. 


BRADLEY & co. SYRACUSE,N.Y. = coax vorcr. 
63 Murrayst.NEW YORK; 98Sudburyst.BOSTON,MASS. 


SOLID [MERY Srokes 
Triple Coated ut po 
Snare, 


HE TANI 
STEAM ENGINE DESIGN. 


TROUDSGURD GR: 
For the use of Mechanical Engineers, Stu- 





Pet HARD COAL t 
BRADLEY 8 SOFT 




















dents and Draftsmen. By Prof. Jay M. 
Wetham, M. E. Numerousillustrations, full 
page and folding plates, 8vo., cloth - $6.00. 


John Wiley & Sons, Astor Place, N. Y. 
SEND FOR CIRCULAR. 
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.1 TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before 


buying. Try usand be monvenese. 
prints, and give $PEC] At 


"1 Biro make THE LESIGNIN : lue 
| | IN 
PUdeosy Send for Blue qe. OF MAcHI ME ation’ 


STONES c& MACE, 
MECHANICAL ENGINEERS, 
5 W. 4th Street, Cincinnati, O. 









“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. A Feed, ete. 









Scroll Saws, 





Catalogue 








Circular ree 
Saws, Lathe of all our 
Mortisers. Machinery. 


Seneca Falls Mfo. Co., 687 Water St., Seneca Falls, N. Y. 


PATENT BUREAU 
L. A. McCARTHY, J. B. SABINE, 
ee Attorney-al-Law. 
Room 47. 181 BROADWAY.N. Y. 



















HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
tv Our New and Revised Catalogue of Practical and Scien- 


tific Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free o postage to any one in any 
nart of the wor'd who will furnish his addres 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 

" AND RAPID DRILLING. 
MADE WITH 

1, 2,3, 4 and 6 Spindles, Sensitive Feed. 

1, 2,3, 4 and 6 ‘Automatic ‘ 


To drill from 0 to 1-2 in, holes. 

Have many new and original im- 
provements, 

Are Powerful, Sensitive, Accur- 
ate, Durable, and have extra capa- 
city. 

We make a specialty of this class 
of tools, and guarantee them equal 
to the best made. 

Write for prices and description; 
it will pay you. 


W. P. NORTON, 


Bristol, Conn, 





















MPROYED 
PUMPING 


MACHINERY 








93 Liberty St., | 113 Federal St., 








NEW YORK. BOSTON. 
For Send 
Every for CATALOGUE 
Class New 
of Work | Illustrated a 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


“any PUMPS 


remy 


a8 Lav 


Sy = E | buying foreign products at any price. 


MILLER, METCALF & PARKIN, 


136 FIRST AVENUE, 64 and 66 SO. CLINTON ST., 480 PEARL STREET, 
PITTSBURGH, PA. CHICAGO, ILLS. NEW YORK. 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes ° 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
MJ. WILKINSON &60, 


Box 3600. 


MASS. 








sSsEND FOR. ‘CATALOGUE. 
So 


uniformly good as to leave no excuse for 





For tools and dies of all kinds. 




















Tensile Strength upwards of 79,000 Ibs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Rods for pumps and bolts. Yacht shafting. Rolled sheets and plates 


for pump linings and condenser tube sheets, &c. Ingot metal for 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
CHICAGO. NEW YORK. 





BRONZE 


Send for Circular. 


Nicholson’s Patent Wg 















NICHOLSON & CO., 
WILKES-BARRE, PA. 


A NEW COMBINATION SQUARE 
FOR MECHANICS. 
Price Complete $3. 


" W. H. 


Set of 8 MANDRELS takes 
1” to 7’. 





from 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 











BOSTON, MASS. NEW YORK. R. G. G. MOLDENKE, 
ood wat a age 
MACHINERY, 1368 Broadway, New York. ’ 
CORUNDUM 
wet /BABBITT METAL 
MACHINERY 


FOR POLISHING 
WHEELS, POL- 
ISH'NG BELTS, 
AND POLISHING 


Cooke & Co.’s Special Brands, 
ACME, for high speeds and heavy work. 


BUFFS, AND 

aut supplies | CUDEBIOR oun: 

PERTAINING y for jobbing and general use. 
THERETO. 

. for shafting bearings 
—— ELECTRO- f 1i ae 
PLATERS’ 5 for ordinary service. 

SUPPLIES.) Write for prices or send us a sample 


order, 


22 CORTLANDT ST., 
NEW YORK. 


Pa., Apr. 20th, 1888, 
Berts MAcHINE Co., 


B. CRINDING MACHINE. 
1’ Shaft. Takes Wheels to 14” diameter. 
Countershaft with hangers or in machine. Is 
specially adapted to light work in machine shop, 
tool grinding, ete. 








PITTSBURGH, 
















Wi~mineton, DEL. 
GENTLEMEN :— 

In reply to your inquiry concerning 
the 7 foot Boring and Turning Mill pur- 
chased from you, would say that I find 
it as near perfect as you possibly could 
getit. Although being rigid and strong 
in its construction, it is easily adjusted. 

I have bored and turned pulleys 
12 ft. diameter, and 26 in. face, with 
sase. In short, I consider it one of the 
best tools in the market. 

Yours very truly, 














Wuarton McKniaur 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and ‘Rasps. 


In magnitude, variety and excellence of pro- 
duct, this company has no equal in this, 
or any other country. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 








E 


> 









3 ALL KINDS. LUBRICATORS FOR SIN- 

= GLE OR DOUBLE CONNECTION. 

z PRICE LIST. 

& Nos........-| 1 wre PP = 
| caule {eee weer | $10.00 | $12.00 “$16.00 


Capacity ....! ¢ pt. | 4 pt. 3 pt. 














ESTABLISHED i859. 


“NATHAN MANUFACTURING CO.. 
o 92 & 94 LIBERTY STREET, NEW YORK, 
HOWE, BROWN & C Former HUSSEY, MOME & CD init 


Send for Catalogue. SOLE MANUFACTURERS, 
Manufacturers of all kinds 


0., Limited, 
CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, 17! La Salle St 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








HARLES MilRRAY=:% | PATENT UNIVERSAL SCREW-CUTTING CENTER 
RENEE | sewer co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass.—Send for Circular. 





55 ANN’ ST. 4 NEWYORK: 


&\ BEVEL GEARS, 


782 Cut Theoretically Correct. 
'& For particulars and estimates apply to 


HUGO BILGRAM, 














Wet \ Machinist, [=a 
y 4[y\ Successor to = 
Bh Pau BREHMER BROS. cae 


440 N. 12th St., 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M.A. KING, 62 W. 19th St., N. Y. 
REPRESENTING 


C. F. BURGOS & CO,, 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE BEPUBLIC. 


Philadelphia, Pa, 





o | 
| 
| 


| 
| 








Reet’s Forse Blast Rotary Blower 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, 


GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS cies service 
Brdgenort Machine Tool Works, 


E. P, BULLARD, Prop. 
BRIDGEPORT, 





P 
U 
M 
Pp 
N 
Cc 
N 
Cc 
Cc 


VENTILATION, ETC. 
> 


l 
E 
t 
N 
E 
O 











POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8,8, TOWNSEND, Gen, ne Cortlandt St, 
COOKE & C0,, Selling Avts,$ NEW yorK. 


In Writing, Please Mention This Paper, 


\ Pe 4 van 


DUPLEX 
mg. FORGING 

= wy Vy runtitee> 
Ag |e OSHEA 


CONN. 


















BEAUDRY & C0. 
(Formerly of 
Beaudry’s Up- 
right Power 
Hammer.) 
Sole Manufacturers. 


Also Manufac- 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg 
jin, 70 Kilby St., 
<j, \ Boston, 


7 | Mass, 


= ni 
= Vr aa ~ ee 
mF ise 


; 37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 











REDUCED PRICES of LeCOUNT’S STRAIGHT TAIL DOC. 





s No. INCH, PRICE, No, INCH. PRICE. 
8 re 34 ... $0.60 10 ...214.... $1.35 
os a 11 2% 1.45 
“ms ee 70 8 1.60 
Bao 4 1 .80 13 34% 1.80 
bes 5 14 oO i... Be 
EER 6 . 13% 95 15 1%4.... 2.73 
a ae ee ae 9 1..5 ... 3B 
ES eee eee | I RR . 4.00 
aw 0 2 «hee as 6 5.00 
& 1 Set to 2 in. 7.80 Full Set. 31.10 


south Norwalk, Conn. 
23 South Canal Street, Chicago. Ill. 


Cc. w. 
Western Agent, 


LeCOUNT, 


S. A. SMITH, 











PUMPING MACHINERY 
FOR ALL PURPOSES. 


SEND FOR CATALOGUE 
AND PRICES. 


MPS. 
: 











NDIANAPOLIS-AND. 


HALL DUPLEX STEAM PU 


Send for New Catalogue. 


HALL STEAM PUMP CO,, 
91 Liberty St., New York. hs Coe 


FOR SALE AT FACTORY PRICES BY 

Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 
Street, Chicago, Ill. A. Aller, New York; H. I. Snell, Philadelphia, Pa.; 
Shaw, Kendall & Co., Toledo, Ohio; Kennedy & Pierce, Denver, Col.; Sherri 
me & Ashworth, Pittsburgh, Pa.; Columbus Supply Co., Columbus, Ohio ; Forbes 

MH Liddell & Co., Montgomery, Ala.; J. Baur, Manistee, Mich.; W. A. Wain, De- 

eg troit, Mich.: Wickes Bros., E. Saginaw, Mich.; A. Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran- 
cisco, Cal.; George Worthington Co., Cleveland, Obio; Flynn & Emrich, Bal- 
timore, Md.; Bailey and Lebby, Charleston, 8. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co.. Boston, Mass.; Leeds-Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Dugan Bros., Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; 8. C. Brooks, Eau Claire, Wis.; J. J. 
Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
Huron Steam Fitting Co , Port Huron, Mich.; E. F. Cooley, Lansing, Mich.; 
Shellhorn & Rich, Cheboygan, Mich.; Tennessee Range & Mfg. Co., Nash 
ville, Tenn. 


‘ft LAIDLAW G DUN 
rp SranDARD 


COMPOUND 



























Boiler and 
Pump Combined 





——r— THE .- 
BUFFALO STEAM 


FOR 











ly Be CLO 
Coe 


StaxipARD 








- -_ 


FsaY ) CIN GIN NATI, O.( 


-SEND FOR: 
CIRCULAR, ¥ 


R 








“LITTLE 
GIANT” 












For Feeding all Steam Boilers. 


RUE’S @ EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


ISTHE West Injector 





Uses Warm Water, avoiding injusy 
and facilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY, 





OFFICE AND WORKS, 


13 to 21 
MAIN ST., 
Fitchburg, Mass, 


SEND FOR CATALOGUE KE, 


REAMERS, ETC. 


ee es = Meee ~~ 





LICHTNING AND CREEN RIVER SCREW PLATES. 
solt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY «AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 





VOLNEY W. MASON & CO., 
‘riction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


PATTERNS called for and CASTINGS delivered 
anywhere in & NW. OY. City. 


SS 


ver & Co., 


ad 


== 


[ron Foundry of T. Sh 








NEW YORK 
333 E. 56th St.,N. Y. City. BOSTON PHILADELPHIA CHICACO 
CASTINGS IN QUANTITY AT FAVORABLE PRICES, sT LOUIS ST PAUL §8AN FRANCISCO 
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“Tlit HARRIGON SAFETY BOILER. [Wala GAGE, = sn agar OTD, LI. 
















































The results obtained by Pa | the a age steam users of the country, who have used thousands of Manufactarers of all kinds 4 ones a —e 
horse-power of them during that length of time, will warrant your investigating Diameter | Will 
their merits when in need of power. LATHE AND DRILL over all. | side aint 








HARRISON SAFETY BOILER WORKS, pee | THE 
Germantown Junction, Philadelphia, Pa. 101-8 in. | 8 in. s 
16 in. 18 in. | * 
, lial — tum | = | 
wien? | THE LOWE BOMER Catalogue, |i" | 3° 
OILETK 36 in. 43 in. 





WITH SUPERHEATING STEAM DRUM. 


Hydrostatic Machinery 




















BRIDGEPORT, CONN. 








PRESSES, 
PUMPS, 
abot PUNCHES, 
KANSAS CITY, MO. OMAHA, NEB. Ace ll Mm l { 
“THOS, H.DALLETT & 60 ee 
ells . JACKS, 
1305 Buttonwood Street, ante fifty years competition has proven VALVES 
‘ Ep > te iler to be the best in eve 7 
parameter P| See Ny Bane Sa FITTINGS, 
e Drills improvements, is the simplest, best wearing 
orta Hand Drills, and most economical of any kind of fuel. . = Vault Elevators, &. Xe, 
Boller ial Srila poitend, for, description, and histores of Steam | WATSON & STILLMAN, 204-210 East 43d St., N. Y, <a ‘53 ‘iin 
ight resses, de by THE E. HORTON & 0. 
ight Duil Presses, |BRIDGEPORT BOILER WORKS, CHUCK Made by THEE. HORTON & SON CO. 
SEND FOR ILLUSTRATED CATALOQUE. 





SEND FOR CATALOGUE 








SEND FOR A NEW CATALOGUE OF 


THE STERLING WATER TUBE BOILERS | rue soceson a'peri wie c0,|CUSHMAN CHUCKS 


Have weneseiy large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady aes. 1 wowy TN Vue, OOS. JUST ISSUED 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. ri 


Freedom from leakage and repairs. No cast metal. No hand-holes. Dontaining new designs. Sizes and prices sent free 
Three man-holes give quick access to every part of the boiler. | / EPEN f f NT CH | [ KS. on application to the 
THE INTERNATIONAL BOILER CO., Ltd., 
74 CORTLANDT STREET, NEW YORK. (See Am. Macuinist, Nov. 5, 1887.) CUSHMAN CHUCK CO., 


Before buying Chucks of this class, write us for 


STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. |Pcricists state estore lene netsh tnt Matec 
: superiority which we submit to the judgment of Emery Wheel 


(HORIZONTAL STYLE) mechanics. iy Surfacing Machine, 
Removes all impurities. Entirely prevents THE D. E. WHITON MACHINE C0., ed 


: : ; is 
the formation of SCALE in steam boilers. NEW LONDON, CONN. aes 


















a. 















Catalogues on application. ao ee EN IESE a S 





PI eriitfy 








a te z 
. Fa Sent | CP Thr yd iT, Py 4 4 ehstated, 4, 
mse) STILWELL & BIERCE MFG. CO.,| rine~toors ano “curceny, H 
DAYTON, OHIO, U. S. A. C. B. JAMES, “Cuicaco. | #3, 
HU 
a 


Investigate the merits of the Reliance 
Safety Water Columns. It pays to keep 
M4c@ posted. Many of the largest corporations 

omy found it profitable to discard the 


ACHINER +, , UNIVERSAL RADIAL” 
For Reducing and Pointing Wire | - RADIAL DRILLING MACHINES 


of machine has sufticient tare 


























































old appliances, and adopt these safe- aati 11-1441 25110 bib ae 425 Sz 
Euieiy Send for hiastratca price-st. "| | J RODS AND WIRE FOR ORAWING. | [a = au Oe SOR IPWARD gee : 
: For Machines o Engermetion, address the <4 SPRINGFIELD GLUE > EMERY WHEEL CO.. 
| Se RELIANCE GAUGE COMPANY, Reneeeney, wa ™ UNIVERSAL RADIAL DRILL C0 SPRINGFIELD, MASS. 
27 Euclid Ave., Cleveland, 0. 5. W. GOODYEAR, Waterbury, Ct. NCINNATI 
= ERNEST W. Mectanicar' 
SEND FOR CATALOGUE. ‘The Best EMERY WHEEL Made is the | W. C. YOUNG & € as ae <r Consulting, , hnracting ow ay anicalEngtnee, 
MORRASTER ~ ai vere ms “NORWICH.” Engine Lathes, Hand Lathes, sas eee A ee curt. 
ee | TUT dadaat | 
WOR CESTER., Wiin FOR PARTICULARS SEND TO _"0o.5 
Baa saat Wh a) | MONTGOMERY & CO., 3 LATHE | >| sorg 
Manufacturers of "Set, Cap & | 105 FULTON ST., NEW YORK. ( . = | x NEW > = 4 
Mach =] ) 
achine Screws, Studs, ete. enter rinder om = STANDARD S ik 3 M 
eee : 21S PUNCHES, - Phe 
KEUFFEL & ESSER 00., 127 FULTON ST., NEW YORK, ic hed Wl bl LY id a For trueing hardened 4 5 m —=s je 
FACTORY: HOBOKEN, N. J. rE reer wlustiulashy centers in place. — af . fom) " PI 
Manufacturers of DRAWING MATERIALS, &c. _ A cheap and effective tool, 








|L. S. STARRETT, 


Manufacturer of 
" ‘SUPERIOR SWISS” DRAWING INSTRUMENTS. 


|FINE TOOLS, 
“BEST GERMAN” DRAWING INSTRUMENTS, 


ATHOL, MASS. 
PARAGON, DUPLEX, UNIVERSAL, ANVIL F net 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- SEND STAMP FOR FULL List. 
gies, T squares, Drawing Boards, &c. : ae 2S ee 
FULL CATALOGUE ON APPLICATION. Ful halubait auhulububuuseiubrbulabuiuituiuduladabahulul 


1 


Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
Wyman & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


needed in every well-reg- Iron and 
ulated machine shop. S O L D a od i N Steel 
Write for prices to 


may be done without 
RUMP BROS causing RUST 


"| by using our Non-Corrosive Soldering Fluid. 

MACH. C0. Sample Bottle, prepaid, for ro cente 
FOR SALE BY ALL DEALERS. 

WILMINGTON, DEL. | srerLING ELLIOTT, NEWTON. MASS. 















































211 Bace St., Phila. 
Manufacturers of 


PATENT nen |] 


Cylinder Sight Feed 
Cups, Government 
Regulation 

POrP 


SAFETY VALVES A REW PATENT ADJUSTABLE REAMER, 


thoroughly teste d 











JOSEPH DIXON CRUCIBLECO. 


Jersey City, N. J. SIMPSONS CENTRIFUGAL SEPARATOR 
. ro aes AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


and practical. A set 

of five will ream any 
ossible size, from 
8-16 to 414 inch. 


Send for Circular. 


CRANSTON & 00., 57 PARE STREET, N. Y. 


CYLINDER BORINC AND 
FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends at same time. Built strong and powerful; has 
variable feed that feeds either way. 


PEDRICK & AYER, 


1025 Hamilton St., Philadelphia, Pa. 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 
1888 Catalogue 
tree on application. 

















Pencils, Graphite Car Grease,G raphite Perfect Lubri-. 
cator, Belt Grease, Crucibles, Plumbago Facing, KEYSTONE ENGINE AND 
Smoke-Stack Paint, etc. MACHINE WORKS, 

Send for Illustrated Catalogue containin; pmore information| FIFTH AND BUTTONWOOD 8TSs. PHILA., 


G hit d ite than i rint elsewhere 
——  * . Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt 8t,, ¥. Y, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Seaiora, mass, 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









PAT'D JUNE 14 1887, 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 


drop forged steel. Six sizes. Manufactured by 


CAMPBELL —e 
160 WILLIAM ST., NEW YO 


BOYNTON’S ADJUSTABLE 
eee WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 


PRESS AND MFG. CO. 
325 DEARBORN ST., CHICAGO. 








O% F 
me a 
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St es 
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i|e8 
. Bie ds 
, a9 |g. 
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NGINE Lathes, Hand ae oral 

an es, Foot Lath ht Drilis 
and Milling’ Machi hines. A; ents, MAN L 
é MOORE. tim 111 LisERTY STREET Ne INNING, MAS WEL 





UNIVERSAL#?PLAIN 


y= MILLING MACHINES 


EXGLUSIVE SPECIALTY | 


{|THE CINCINNAT MILLING NAG cof 


CINCINNATI. 








* SIE& SO 
STLYE. 


H. B. BROWN & CO., 


EAST HAMPTON, CT. 





GREAT SALE OF MAGHINERY.| 4 


Being the entire plant of Machine Tools and 
Appliances of the 


HINCKLEY LOCOMOTIVE WORKS, 


439 ALBANY ST., BOSTON, MASS, 


The above plant includes 101 Lathes, 61 
Planers, 25 Upright Drills, 11 Wall and Ra- 
dial Drills, 9 Slotters, 3 Shapers, 7 Boring 
Machines, 14 Bolt and Nut Machines, and 
many special machines, some very valuable, 
for Locomotive and Engine work, and also 
complete outfits for Forge, Boiler and Tin 
Shop. Many of these tools are nearly new 
and of the best makers and all in good order, 
making, without doubt, the best assortment 
ever offered at one sale. 

Private sale until Wednesday, Aug. 21st. 


AUCTION SALE 


of all Machines not previously disposed of at 
10 A. M., Wednesday, Aug. 21st. 

Purchasers at private sale will receive the 
first selection of the tools, at very low prices 
anda prompt examination is advised. De- 
scriptive Catalogues are now preparing. For 
these and for prices and other information 
address 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS 








New Raven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST.,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 








SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Cireulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








Kead This Cwice! Mow Raain! 


Engineers, Machinists, Steam Fitters, Boiler Makers, 
or for that matter any Intelligent Man, located in, or 
visiting, any part of the country where Steam Boilers 
are in use, can learn of an excellent opp ortunity to make 
money by introducing a small article for which a demand 
exists on every Steam Boiler, large or small. Sample 








can be carried in the pocket. 
in Stamps for full particulars, and mention where you 
saw this. Postal Cards not noticed. P.O. Box 906, 
Philadelphia, Pa. Splendid field in this city. 

NEFW AZVT ? 40f ,,814) ut Suryjou,, st a4ayy 


Address, enclosing 4 cents 





ui GARY S: MOEN CO. FS 
aa L WIRE { OF cay DES 2 


»sTt. EVE 











SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
{2 The Greatest Labor Saving Tool of the Age! 

MANUFACTURED BY 
RICHMOND CITY MILL 
RICHMOND, INDIANA. 


COILS & BENDS 


_—_ OF ——- 


WORKS, 





BRASS and 
COPPER 


PIPE. 
ALL STYLES. 








THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 





Yonkers, N.Y. 
MANUFACTURERS OF 

Pipe Cutting 
THREADING, 


AND 


D. SAUNDERS’ SON 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 








= 
= 
4 
a 
| 
"7 
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' 
Tapping Machines, 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. 


No loose 
friction o 


Qa 7 


OBUFFAL 


Easily adapted to various sizes uf pipe. Rolling instead of sliding motion. 


pone to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


parts than any other pipe-cutter made. 
5 es, 





rr) 


Cee 1) {7 


UFFALO FORGE a 


IZ... _. 





A LR LS 
T,) & VENTILATING WHEELS. 
th... —_ Penk eS ee 


Sh FOR SUF OLAS. FORGES. URNACES &C. B 
“ONY AL) ) | il 
Bearcats. Se 
FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


EXHAUSTERS, STEAM F. 6) 
ol _ VIVA “€ LO Mf E RS< 
THE AERATED FUEL COMPANY, J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 











REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S. COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Columbus,0. 
CHILION JONES, Gananoque, Can. |.C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago, IIl.,and 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo, 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 

ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 








Sept. 29, 1885, 
July 5, 1887. 
Feb 5, 1889. 
Feb, 5, 1889. 









IMPROVED PATENT POR- 
TABLE ROPE HOIST. 


aa ll TT A bl dL Sa [TT™| 








ae 4 eraser SE.N.Y 
Quick lifting, quick lowering, a &) ] ; l rr ‘| | | € 
» Hatchway and = Outrigger Ei | | Riba au 
Hoist, Dumb Waiter and Ele. - Lititit | 
vator Gearing, Center Grind a, S$ SCALES 
ers, Drill Gu.des, Adjusta- . 
ble Clamping Blocks &c 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 


Send for Catalogue. 


ENERGY MFG. CO., 
1115 to 1123 S, 15th St., Phila, Pa, 


MARKING MACHINE. 


Weare making a specialty of fitting up proper 
fixtures to NEATLY and RAPIDLY ROLL on, FLAT, 
ROUND OR OVAL finished surfaces of IRON, STEEL 
or BRASS, TRADE MARKS, NAMES, OR ORNAMENTAL 








DEVICES. We give be low re presentative concerns alone Several Times 
in thei ir lines that are using them. Over 200 are in per Annum. 

use. Collins Co., on axes; Morse Twist Drill Co, SAVES ALSO _ IN LABOR, AND 
on drills; Wiley & Russell, on taps; Dueber Watch COST OF COTTON-WASTE. PRE- 
Case Co.; Bay State Arms Co.; Whitney Arms Co ; a DRIPPING AND SPATTER- 
Snell Mfg. Co., on bits ; Stanley Rule & Level Co.; IN 

Buffalo Hammer Co.; Kearney & Foot, files, 3 ry POSITIVE FORCE FEED with the 
machines. As to ¢ apacity, on table cutlery and most PERFECT REGULATION and 
twist drill 600 dozen pieces can be marked in 10 GREATEST CONVENIENCE in opera- 
hours. Correspondence solicited. Si ample pieces Rea) yet attained in any device for the 
or imperfections sent us will be marked with some a rfaton, Of machinery. Works 


equally wellinev t 
die on hand to show what can be done. pata every possible position. 


DWIGHT SLATE MACHINE CO., 


Lackawauna Lubricating Co,, 
HARTFORD, CONN. 


41 Coal Exchange, Scranton, Pa. 











HODCE’S 
Unie Angle Unio} “Tren ent ue ttan 
PATENTED. housand. ange 8vo, 285 pp., many illustra- 


tions. Price $2.50 
Place, New Yok 


gs BRONZE,’ 
Eto a A 
BABBITT 1 METALS © 


PAUL S.REEVES avyhg 
760 S.Broap ST. 


_— Emery Wheel Co.. 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Combining an elbow and OHN WILEY & Sons, 15 Astor 
union, and can be set at 
any angle at which it is 


desired to run the pipe. 
Manufacturers & Wholesale Agents, 


RBOLLSTONE MACHINE (0., 45 Water St,, FITCHBURG, MASS. 


cew GATALOGUE OF TOOLS 


NEW 
And Supplies oe fay a to any address on receipt of Ten 
ts in stam oe hor postage). 


Chas. A. Strelinger &Co., Kve” Detroit, Mich. 


“COMPLETE STEAM PUMP): * 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF YOUR 
DEALER 











on 4 











OR WRITE. 
TO US FOR PRICES.: 
PaTENT 


WV/NN | DO io a De 


Our Whee Is for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


Van DuZEN’'S 





Send for Catalogue just published. 


L.W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron Working apy 


Re git d Tron P ane ‘rs aspecialty. 
~d, patented Feb. 9, L&8sé 6. Belt 
shift ‘Yr patented Nov, 2, 1886. 
140 Union St., 


Worcester, 


SOLE MAKERS 


INCINNATI, —— 


ae ¥ 














'P. BLAISDELL & CO., 





Manufacturers of —_. 
M hi ' te! r Is Lodge, Davis & Co. 
Lake & Canal Sts., 

QCninists 20018, Peery 


WORCESTER, MASS. Western Agents. 


ADAMS AUTOMATIC 


BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


CAPITOL MANUFACTURING CO. 
Ostler Xero) 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Se »nd for desc ription to 





= ie “< 


a 











MASON REGULATOR CO., 22 Central St., Boston, Mass,, 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CoO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LANG Alls yh 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 





Hamilton 


OHIO. 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue. 


ACME, MACHINERY Co. 


Manufacturers or ‘** ACME ’’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 


FACTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINGS 
We have placed on the market a Hollow Chisel Mortising 


JAS. HUNTER & SON, 
North Adams, Mass. 

Machine which is just as good as our Planer Vise. 

Carriage and Woodwork Factories, please write 


us for prices. 
THE GILKERSON MACH. CO., Homer, N. Y. 


VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


im Send for description and oo a 


py Van Duzen Gas Engine cos 
“BO E. 2nd St., CINCINNATI, O, 
The J. A. | MACKDINON MACHINE 00., Agents, 22 Warren St., N. Y. 

















PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1883. 
PAT. AUG, 23, 1885. 














THE WATER MOTORS 


OF THE 


BINGHAMTON HYDRAULIC POWER CoO. 
BINGHAMTON, N. Y. 
















THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 
amount of work with 
the use of the smallest 
stream of water, and 
> which is best adapted 
for runnin both 
cheaply and most 
efficiently Printing 
Presses, Ble svators, 
Church Organs, Coffee 
Sewing Machines, 





Mills. 
Tathes and Dental Contri- 
vances, and in fact any piece 
of Mec shanism. 

Write for descriptive circu- 
y lar ard prices. ention this 
paper. 











fe Corliss Steam Fnoine Co. 


PROVIDENCE,R.I. 


INVENTOR OF THE CELEBRATED 
Exhibited at the Philadelphia Exposition,!876. 


Incorporated June, 1856; Established by 
66 99 
CORLISS ENCINE. 
DESICNER & BUILDER OF THE FAMOUS 
These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 


CEORCE H. CORLISS, 
“CENTENNIAL ENGINE, 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 


machinery. 
The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUPACTURERS OF THE 


Conuss Parcit Vermean Tusuuar Ware Loe Bosse, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 





BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 




















Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, easianie ca aaa Works, 
SOUTHWARK FOUNDRY & MACHINE CO,, 
PHILADELPHIA, PENNA. 

BOILERS. BLOWING a 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. | STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


The HILLES & JONES C0., "===" 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boiler Makers, Bridge Build- 
ers, Ship Builders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 











STANDARD TOOL C0, 


ATHOL, MASS., 
MANUFACTURERS OF 
The Celebrated Cha api Try and Center Square, Standard Steel Rules, 

Steel Caliper Ru Universal Bevels, Caliper Gauges, Improved 

Surface Gauges, Bevel Protractors, ae Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, oes Calipers, 
Pliers, Straight Edges, &c., &c. 
WRITE FOR ILLUSTRATED CATALOGUE AND Paice LIST OF FULL LINE. 














SSS 


PUNCHING =° SHEARING MACHINERY 


* BOILER MAKERS ROLLS. >< 
New Doty Maratcuny ©. 


SAMESUE 
CLUTCH PULLEYS 


FRI CTI 0 N AND CUT-OFF COUPLINGS. 


Used in WESTERN ELECTRIC CO.'S NEW BUILDING, NEW YORK. 
sed iN pi ant OF ARC-LIGHT AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty. 
Thousands in use working satisfactorily. 


ECLIPSE WIND ENGINE Co., 


Send for New Catalogue. BELOIT, WIS. 


FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 

or any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 


STEEL 
[ A ) | N G \ Works, Chatgy Pur © Ofce 407 Livan Se _Phledetphla 






































THE 
BROWNELL 
ANTI-FRICTION 


=) Step or Thrust Bearing 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


THE OPEN SIDE TRON PLARERS, 


Their value and efficiency are uni- 


versally acknowledged and endorsed. 


DETRICK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 














The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. 


NEW YORK SELLING OFFICE, 


VINCENT & CO., 
156 CORTLANDT STREET. 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and “superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam E ngine Coustruction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


{0 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill 
SALES AGENTS: WW. L SIMPSON, 18 CORTLANDT STRERT, N.Y. f ROBINSON & CARY, St Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSING’S W ATER CIRCULATOR »° PURIFIER 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 4 

Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tbe well-known 
Albany Steam bite 4 with a Filter of novel 
construction, which has no rival in point of 
simplicity, fe vcility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circailars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop anc. 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Go., azsaxr, v.x. 


NEW AND SECOND-HAND 


MACHINERY, 


FOR IMMEDIATE DELIVERY. 




















“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & C0., 


33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago, 


New York Agency,18 Vesey St. 
OVER 25,000 



















1 nt in.x6 - Engine Lathe, Hon dey new. 
x ~ =. 2 I4in. x6 ft Blaisde i. 
ENGINES SOLD. at in. x6 = yn 4 Star Tool Co., ee 
ee in.x8 ft. - ye Star Tool Co.,, good, 
HORIZONTAL i 15 in. x6 i. - . sake & Morse, pnt 
‘6 ‘ 16 in. x6 ft. - ” hawmut, ood, 
; Otto” Gas Engines. 1 16 in. x6 ft. se 63 Hendey, ny 
VERTICAL 116in.x8ft.  ** a Hendey, new 
“Otto” GasEngines.|2iginasit, “Star Toul'Go, yi 5 
TWIN CYLINDER Z 19 in. “! >. . Light Pattern, good, 
= ~in.xl0 ft. ** " ‘itchburg, ae 
** Otto’’ Gas Engines. i 2 in. x0 ey oe Fitchburg, Al, 
i . 2Min.xl0ft. ‘* bis ‘itchburg, Al 
COMBINED 7 1 24in.xl2ft. ‘ ¥e he hburg, Al 
“OTTO” GAS ENGINES AND PUMPS. | 1 31in.xzo ft. “ 7 WV. Pond, fair 
= 1 32 in. raised to 39in. x16 ft. ng. Lathe, Obl, late pattern,A I 
COMBINED i 54 in.x20 ft. Engine Lathe, Fite hburg, : new. 
“OTTO GAS ENGINES AND DYNAMOS. | 1 No. 2 Cabinet Turret, American Tool Co., Al 
snails : of in ae Head Shaper, rere: new 
0 t 
Consume 25 to 75 Per Cent. Less Gas than ANY |} 1 i “igs ial toda Vette & Co., 2. 
other Gas Engine doing the same work. 123i i. ‘x5 ft. light pat. P laner, Putnam, good 
| 25x8 ~ ‘itchbure, Al 
WESTON ENGINE CO. | =e ‘ a ot 
PAINTED POST, N. Y. i . 3 Al. 
1 =e. Pulley Mac hine, 1 head. Ste vens, good 
THE good 
1 dara Milling Mac hine, Gage, good 
1 No. 1 Universal Milling “ Eynon, new 
1 Die Sinker, Eynon, new 
ENCINE. 1 60 in. Horizontal Boring Mill, new. 
CORRECT IN Agent for HALSEY’S PORTABLE POWER DRILLS, 
Design, FITCHBURG MACHINE WORKS. 

Workmanship 

and Price. Also full line BRIDGE AND BOILER TOOLS. 
5to 75 H. P. 


New York Selling eae . E. . eae & CO., 40 Cortlandt St 
EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


3 WATERBURY, CT, 
Send for Circular. 


= The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and bevel 


T. R. ALMOND, MFR., 
83 and 85 Washington Strect, 
BROOKLYN, N. Y¥. 


MACHINERY ON HAND. 


16in.x42 in 
24in.x6 ft, 
30 in. x8ft. 
36 in.x14 ft. Betts, 
6-8-10-12-15 in. Crank Shapers. 
15x20 in. Friction Shapers. 
20-24-26 and 32 in. Geared Shapers. 





J. J. McCABE, 


121 LIBERTY ST., NEW YORK. 





PECKS P&T! DROP PRESS. 


CONN. 


cal NS BEECHER & PECK, 
OF |RON 


DROP FORGINGS &: 372 


BEECHER & PECK, NEW HAVEN CONN. 


CHICAGO 


MACHINERY 
STORE. 


Alive to the remarkable development now being 











NOISELESsS. 





Plane or, Bridgeport, 
-owell, 
* each Atherton, Powell & H. & P. of 


g00C 


ne Ww. 


14 in. x6 ft. Lathe, Blaisdell, new.| Made in the manufacturing industries of the Great 
14 in. x7 ft. i Bogert, ‘S| Northwest, we have opened at corner Lake and 
* in. 2 and 8 ft. be Posies, ‘ | Canal Streets, CHICAGO, a store for the exhibition 
16-20 in x6 10 & 12 ft, Bridgeport, , ‘ and sale of our 

8 8-10-12 f are a - 

win. me IOLAtt, : : 5 Different Makes, “ IMPROVED ENGINE LATHES, 

0 in. mitt. sid Wheeler, Press fair MONITOR BRASS WORKING LATHES, 
M4 in. x8-10-12 “ Bridgeport, Babie 3 TURRET BORING LATHES, 


24 in. x16 ft. 
26 in. x12 ft. 


New Haven, cheap. 
“ 


IRON PLANERS, SHAPERS, UPRIGHT 


28 in, x14-16 & 18ft. Engine Lathes, F. & S. new. 

ae & 50 inch Fale S Machine, Stevens, good. DRILL PRESSES, ETC. 
t ¢ - 7 2 : 

en ee Get Aslotete «5. le new.| 6®* Extra features on Engine Lathes. 


40-23 25 28 inch Drills Blaisde alt, 


a 
20-25 28 82inch “ nis 


Automatic Stop on Drill Presses, 


4 in. Plain Drill, nd Ly fair. t#" No charge for extra attachments. 

42 in. Drill Bk. G. & Feed, N.Y. a: E. Co. good, Jeste rents y p s rove 

Sft. Arm Universal Radial Drill mow. | t=" Western Agents L. W. Pond’s Improved Iron 
Kas Sasape- Archos Lat me, Am, Tool and Mch. Co. good, | Planers, 

Jabinet Turret Lathe, Lodge, Davis & Co. new, rp . . P ine ,arrie 

No.3 Screw Machine, Brown & Sharpe. 3 {2 Full stock of Machinery cart ie d. 

Ames Index Milling Machine, fair. t#" Complete Machine Shop outfits a specialty 


Lincoln Pattern, 
No. Land 8 Universal Miller, Brown & Sharpe, 
No.2 Plain 


good order. 
new. 


G2" All tools f. 0. b. Chicago. 


fair order 
A 


No, 3 Surface Grinder, « a 1. 

48 in, Gear Cutter, each Gould & H. & P 

7in. Slotter, N. Y.8. FE. Co., Al 

Knowles Key Seater No. 1. 

Slates Sensitive Drills. | * 
oods Center Bolt Cutter. 

No. 2 and 3 National Bolt Cutters, 

Turret Head Chucking Machines 8 
Cold Rolled Shefting in Stoc rn Send for List. Write 


for what is wante 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York. 


CHICACO. 


WORKS: CINCINNATI, OHIO. 
G3” See advertisement, page 16. 
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PAK ACTURS 
SPiMPRoved’s 
I 


STEAM ENGINES 


aR” 
FuL.vanl 
CONTRACTS TAKEN— 

















fanproved PTS sa. 
SM CORSFAGINES, 


High Tregare 


ondensingar! COmpoy 


TUBULAR BOILERS. 
=, HEAVY Fly WHEELS 


BA ae 
’ N SIZES UP TO 
S86 FT pia ay In FT Face 


und 





Eclips Corliss Engine. 





FRIGK COMPANY, builers, 


WAYNESBORO, PA. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, 


69 S. Clinton St., Chicago, 
WESTERN ACENT, 





“CORLISS.” 


GHNUINE 





Ly» B 


ngines: 


yaMont Das 


—PROSPECTING» 


BAND FRICTION 


HSISTS, 


M.@. BULLOCK MANF'G. CO. “CHICAGO, U.S.A. 





CORLIS 


THE LANE & BODLEY CO,,§ 


Gi] TELANE & BODLEY CO. 


, HIGH PRESSURE, CONDENSING and 


COMPOUND 


CORLISS ENGINES 


o° STEAM OUTFITS 


EAST SIDE JOHN, Corner WATER ST. 
CINCINNATI, O.« 





JOHN McLAREN, 


BUILDER OF 








CORLISS 
Engines, 


AIR 
*, Compressors 


and 
BOILERS. 
Je 


S MFG CO. 







HOBOKEN, N. 


S TEARN 





ENGINES from [5 to 400 Horse ins 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 





NEW YORK STORE, 46 Cortlandt St. 


THE PORTER-HAMILTON, 





The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


Friction Clutch Pulleys 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK. 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, N. ). 


Manufacture! rs of 


The “MUNZER” 
r Corliss. Engine 


SEND FOR CATALOGUR, 









































AMERICAN 


MACHINIST 





[Aveust 8, 1889 








BROWN & SHARPE MFG. CO., PROVIDENCE, R. ). 
MICROMETER CALIPER No. 30, 


Measures all sizes from o to 2 inches, English or Metric Measure. 
































32 nds. 
| 18-125 1 0312 
| 14 .250 3 0937 
38 .375 5 1562 
r2 .500 7 .2187 
5-8 .625 9 .2812 
34 .750 ll .3487 
7-8 .875 13 4062 
\ 16ths. 15 .4687 
1 .0625 i7 8312 
1 3 1875 19 5937 
5 .3125 21 6562 
\ 7 ae 23 .7187 
\ 0625 25 .7812 
ll .6875 Brown & Sharpe Mfy.Co. 27 8437 
13 6125 Providence.R1. 29 .9062 
15 .9375 31 .9687 





PAT. APRIL 23, 1878, JAN. 22, 1884, AUC. 16, 1887. 


PRICE, $8.00. IN MOROCCO CASE, $9.00. 


Duplex Steam Pumps 


AND 
COPYRIGHT 1883 BY 


ee Water Works Machinery. 
Te GORDON STEAM PUMP CO, 


HAMILTON, OHIO. 
NEW YORK, 98 Liberty Street. 


BRANCH HOUSES: 
PHILADELPHIA, 705 Arch Street. 

PITTSBURGH, Penn Building. 
CHICAGO, Phenix Building. 
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THE YALE & TOWNE MFGCO, 
STAMFORD CONN 
~NEW YORK CHICAGO PHILA.BOSTON 


TENKINS BROS, PUMP VALVES. 


We make a specialty of Hard Rubber| JENKINS BROS., 
Pump Valves for Hot Water, Oils and Acids, | 71 John St., New York, 


also for very high pressures. 54 Dearborn St., Chicago. 
Accept no Pump Valves as JENKINS or | |Q5 Milk St., Boston. 
JENKINS BROS., unless stamped like cut.'21 No. Fifth St., Phila. 


SHAPERS, ENCINE LATHES & DRILLS. 
LODGE, DAVIS & CO., 


CINCINNATI, OHIO. 
= inch Upright Drills. - 25 inch Back Geared, 
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“See advertisement, page 15.) 


BOSTON, 
23 & 25 Purchase St. 


PHILADELPHIA, 
19 North 7th St. 


YORK, 
115 Liberty Street. 


NEW CHICACO, 
Cor. Lake & Canal Sts. 


E. E, GARVIN & CO 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principles. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best inthe market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 

but | have not seen it. 

I feel that | did wisely in buying your tool. ; 

We consider it a model tool and fills the whole bill. 
Below we give the names of a few who are using 

our Pat. Drills, Gear Cutters, Shapers, etc. wachines. 


Universal Milling Machine 





Missouri Pacific Railway Co., St. Louis, Mo......8 
Eames Vacuum Brake Co., Watertown, N. Y....4 
Carnegie, Phipps & Co., Pittsburgh, Pa..... -. 2 
American Brake Co., St. Louis, Mo.........-- 3 
Worthington Pump Works, Brooklyn, N. Y.....3 
King Iron Bridge Works, Cleveland, O .......-. 9 
Filer & Stowell Mfg. Co., Milwaukee, Wis......3 
Hutchinson, Hollingsworth & Co., England.....5 
Daft Electric Light Co., Marion, N. J.......+ -- 3 
Pratt & Whitney Co., Hartford, Conn........- 6 
R. Hoe & Co., New York City Te ar 
Cooke Locomotive Works, Paterson, N. J. ....9 


JopIo 0} Kau yoVsNUVUl JO SPUTy [[¥ 10J SJOoY, [wI0edg 
Sad pur sourgouyy Zur ‘sreuvpg ‘seqyey] “soo, 
S10F10M UOIT PUT ,SISIUTWOVP JO BIOINjOVjNUT_y 


Also, Standard Oil Co., Lima, O.; Morgan Engineering 
Co., Alliance, O.; Grand Trunk Railway of Canada, Mon- 
treal, Can.; Brainard Milling Machine Co., Hyde Park, 
Mass.; Boston Bridge Works, Boston, Mass. ; ond Ma- 
chine Tool Co., Plaintield, N. J. Write to 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL. STS., NEW YORK. 


GOULD & EBERHARDT, 
For Catalogue A. 





NEWARK, N. J. 


THE PRATT & 








moms (indict) 
————= 


And End Measure Test Pieces. 
Straight and Taper Solid Hand 
Reamers, Chucking and Shell , 
Reamers, Arbors and Stee] Mandrels, Taper Pin Reamers, Com-= 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


WHITNEY CO. 


Hartford, Connecticut. 
MANUFACTURE STANDARD SIZE 





aad Calis Gauges, 





Billings’ Imp 





THE BILLINGS & SPENCER COMPANY, 


EARTEORD, CONN., 


MANUFACTURERS OF 


roved Combination Pliers 


Drop Forged from Tool Steel, 


DROP FORGINGS ” ©R2%.!0.0 Sse2hfer zleetrc 


j 


Guns, Pistols, Sewing 
Machines, 


MACHINISTS’ TOOLS 


AND 
Machinery Generally. 
Send for Illustrated 
Catalogue. 





CLEVELAND, 
OHI. 


WARNER & SWASEY,| 





GLOBSB VALVES OCOHUVUOEZ. 


Brass WorKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 
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Gear Wheels and Gear Catting.—I make ¢ to 
order, or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass x by mail at low 
prices. vel g with perfect planed teeth. Hand Book on 
g, $1. Facilities complete. Terms reasonable. Send for cat 

GEo. B, GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
=== and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 








REMOVAL 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the ynegindig J - 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient washrooms forthe men ; fire- 
proof two-story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for earn, The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and anumber of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainfield, N. J. 








J. M. ALLEN, Prestpenrt. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Sreconp VIcE-PRESIDENT. 
J.B. PIERCE, SecreETARY & TREASURER. 


MACHINE TOOLS. 
THE G. A. Gray Co., 
477-479-481 SYCAMORE STREET, 








CINCINNATI, OHIO. 








PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO. N. Y. 











20’’« 6’ CHUCKING LATHE. 

















PAWTUCKET.R. 1. 





— J.M.CARPENTER esitit 


Manufacturer 
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